
?^Gr ;5 >^-3d_v 



■■■■■■■ i 



-«^<£ 



■p m w ^^^nw^ tfi i 



»■■■■■ 



CIENTIFIC 




"^>7^». 



^^^^^^^^P^J^^^^^O^P^^^^ 



^^^^^^*P^^ 



MERICAN 



■»V<^2^ — '~~ 5 ' * *"""* ^3^ *~* 

[Entered Rt Ihe Post Office of Ni-w York. N. V.. as Second Class Matter, Copyright, 1912, by Minn 4 Co.] 



Vol.IiXXXVI.-No. 14. I 

Established 1845. J 



NEW YORK, APRIL 5 1902. 



r $3.00 A YEAR. 

L8 CENTS A COPY 




THE GLASS PALACE AND ILLUMINATES FOUNTAIN IN THE THEATRICAL PRODUCTION "BEAUTY AND THE BEAST."— [See page 238.] 



334 



Scientific American 



April 5, 1902. 



SCIENTIFIC AMERICAN 

ESTABLISHED 1845 



iMUNN & CO.. 



Editors and Proprietors 



Published Weekly at 
No. 361 Bro&dway, New York 



TERMS TO SUBSCRIBERS 

One copy, one year for the United States. Canada, or Mexico $3.00 

One copy one year, to any foreign country, postage prepaid. £0 16s. ad. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 

Scientific American (Established 1S45) $3.00 a year 

Scientific American Supplement (Established 1876) a.00 

Scientific American Building Monthly (Established 1885) 2.60 

Scientific American Export Edition (Established 1ST8) 3.00 

The combined subscription ratea and rates to foreign countries will 
be furnished upon application. 
Remit by postal or express money order, or by bank draft or check. 

MUNN & CO., 361 Broadway. New York. 

NEW YORK, SATURDAY, APRIL 5, 1902. 



The Editor is always glad to receive tor examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles slwrt, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid tor 
at regular space rates. 



RECENT FIRE LOSSES IN AMERICA.. 

Is it not strange that with our cities equipped with 
Are departments that are universally conceded to be 
the best in the world the fire losses should reach such 
enormous totals as they sometimes do? Thus, a com- 
pilation by The New York Journal of Commerce shows 
that during the month of February the fire loss of the 
United States and Canada reached the stupendous total 
of $21,010,500. It is true, February was the month 
in which the great Waterbury and Paterson fires occur- 
red; but even the loss by these two conflagrations com- 
bined, if deducted from the total, leaves a fire loss for 
' a single month of $15,000,000. It is evident that we 
must look elsewhere than to the equipment and efficiency 
of the fire departments for an explanation of these 
totals; and the explanation is to be found undoubtedly 
in the very lax building laws which have obtained 
in the past, especially in regard to fireproof construc- 
tion. Only as adequate laws are drawn up and enforced 
can we expect the fire losses to be brought down until 
they bear a reasonable proportion to the property 
under insurance. An analysis of these losses would 
doubtless show that only a small percentage of them 
occurred in buildings that were built according to the 
accepted methods of fireproofing. 

— « m » «• ■ 

EAST RIVER BRIDGE NO. 3. 

The first important step in the actual work of con- 
struction of the new East River Bridge, which is to 
be built not far to the eastward of the present Brooklyn 
Bridge, and which has hitherto been known officially 
as Bridge No. 3, was recently taken when the first 
caisson was towed into position at the site of the 
pier off Washington Street. 'Like those which were 
sunk to carry the towers of the new East River Bridge, 
this caisson is built of timber; but while each of those 
towers is carried on two separate caissons the new 
towers will be founded upon single caissons. The one 
in question is a truly gigantic affair as caissons go, 
the largest in the world, in fact, being 78 feet wide 
by 144 feet in length and 60 feet in depth. It was 
constructed upon the shores of the East River in 
Harlem, and when it was afloat it drew no less than 
14 feet of water. It took four tugs to tow the caisson 
down the river, and in some places, where the currents 
made navigation more difficult, as many as seven tugs 
were required. Now that the caisson is in place, the 
work of sinking it through the overlying material 
of the river until it rests everywhere on solid rock 
will go forward continuously night and day. It is 
expected that it will be down to grade in about ninety 
days' time. 



A HEALTHY DECADENCE. 

The wave of pessimism which is passing over Great 
Britain as the result of her feeling the first phases 
of that stress of competition, which was „ound ulti- 
mately to come upon her, does not seem to be war- 
ranted by the statistical facts of the last Board of 
Trade returns, according to which the foreign com- 
merce of the United Kingdom during 1901 amounted 
to the enormous total of $4,353,585,000. The foreign 
trade of Great Britain is $750,000,000 greater than it 
was six years ago, and is now equal to $105 per head 
of population. These .figures suggest that the "anti- 
quated" British methods, of which we have heard so 
much recently in the public press, cannot be so alto- 
gether futile, especially when we consider that her 
foreign trade last year was more than double that of 
the United States. The total foreign commerce is 
made up as follows: Imports, $2,611,195,000; exports, 
$1,402,495,000; and re-exports, of foreign and colonial 
merchandise, $338,233,000. If to these figures be added 
a vast sum of $7,500,000,000, representing the total 
over-sea trade of the British Empire, we cannot but feel 
that the long-deferred decadence is at least a healthy 
and vigorous one. 



SAFE EXPLOSIVES. 

The recent disastrous explosion on the Subway gives 
particular interest to the test of a new blasting agent, 
joveite, which has just been carried out in the presence 
of the Chief of the Fire Department, a representative 
of the Bureau of Combustibles, the General Superin- 
tendent of the Subway Construction Company, and 
other engineers and specialists. The test was carried 
out at the Jerome Park reservoir, which is now under 
construction by Mr. McDonald the contractor of the 
Subway. The powder is a picric acid compound, which 
is so treated in the process of manufacture as to render 
it insensitive to shock and only capable of being de- 
tonated by a fulminate. In the tests a box of the explo- 
sive, which latter is a yellow odorless substance resem- 
bling coarse corn meal in appearance, was tested by 
hammering a number of 6-inch spikes down into the 
material. In another test a mass of the blasting agent 
was shot at several times with a revolver. A 50-pound 
case was placed on an anvil, and a 250-pound weight 
dropped upon it from a height of 40 feet; though the 
friction of the impact set the joveite on fire, there 
was no detonation. On the other hand,, the power of 
the explosive was shown by placing about twice the 
amount of an ordinary shotgun charge in a mortar 
beneath a 62-pound weight, and detonating the same, 
with the result that the projectile was thrown 300 
feet into the air. Not many days later a test of 
Masurite (another blasting agent) was held, and we 
understand that the same feature of insensitiveness to 
shock was manifested. There is no question that this 
class of explosives is eminently suited to blasting 
operations in the heart of the city, such as are now 
being carried on at the Subway, provided, of course, 
that these compounds prove to be perfectly stable, or 
not liable to chemical decomposition. A so-called 
"safety" explosive in a decomposed condition would 
be about the most dangerous article in existence; for 
"familiarity always breeds contempt," and the decom- 
posed explosive would receive a freedom of handling 
which dynamite, with its acknowledged greater sensi- 
tiveness, would never be subjected to. If a perfectly 
stable, insensitive blasting agent can be produced, one 
that will keep indefinitely, we think the Subway con- 
tractors should give it a thorough trial. 



THE WORK OF THE WEATHER BUREAU IN 1901. ■ 

The excellent service rendered by the Weather 
Bureau during the past year has been recorded by its 
chief in the report which he has just submitted to the 
Secretary of the Interior. The Bureau and its staff 
have time and time again demonstrated their useful- 
ness, notably during the Galveston hurricane, one of 
the most destructive tornadoes that ever swept the 
country. 

The work of the year has been more or less a con- 
tinuation of that previously begun. Better means for 
obtaining ocean forecasts by international co-operation 
have been obtained. Three additional forecasting dis- 
tricts have been established. The last appropriation 
bill passed by Congress provides for three additional 
forecast officials, who are to take charge of these dis- 
tricts. The line of work pursued in previous years 
by the climate and crop service divisions was con- 
tinued. Unfortunately, few persons realize how com- 
plete is the system adopted by the Bureau for the 
dissemination of information to the crop growers. 
Paid and skillful officials to the number of 1,200 out- 
side of Washington report on all matters concerning 
weather, crops, climate, and statistics; at the central 
office in Washington 200 officials alone are employed; 
180 fully equipped meteorological stations are centered 
over the United States and its dependencies, each con- 
ducted by trained officials; and in every State and 
Territory a central observatory is located, to which 
all subordinate officers in the State report, and to 
which all volunteers give their information. The tele- 
graph circuits of the Bureau have been equipped with 
ingenious devices for the rapid distribution of daily 
meteorological reports. Temperature and rainfall re- 
porters telegraph their data daily from the growing 
fields to certain cotton, corn and wheat centers. Storm- 
warning display men are stationed along the Atlantic, 
Gulf and Pacific coasts and in the lake region. A 
Weather Bureau man is to be found on the floor of 
every important board of trade or exchange in the 
country. He publishes weather and crop information, 
and chart, the weather report on a large map. 

Particular attention has been given to the distribu- 
tion of forecasts by means of the rural delivery. There 
are now 365 centers, Some 42,000 families in the farm- 
ing districts are supplied with the latest weather pro- 
tection. The rural free delivery places the frost and 
cold-wave warnings in the hands of th"°e who can 
make the most valuable use of them. 

In wireless telegraphy the Bureau has endeavored 
to secure a more powerful transmitter, a sensitive 
receiver, and a selective means whereby messages can 
be differentiated. The first of these problems has been 
successfully solved; the second is nearing a successful 
solution; and the third, although well demonstrated 



theoretically, has not been fully tested in practice. 

The experiments conducted by the grape growers 
in France and Italy for the purpose of preventing hail- 
storms, by the use of explosives fired from especially 
designed cannon, has attracted the attention of the 
.Bureau. It is the opinion of scientists both in Amer- 
ica and Europe that hailstorms cannot be prevented by 
such means. With the experience of a few years ago 
with our own rainmakers before it, the Weather Bu- 
reau sees no reason for expending thousands of dollars 
in uselessly cannonading the heavens. 

Of the minor work conducted by the Bureau, men- 
tion should be made of the installation of sixty new 
storm-warning towers and of the inauguration of the 
study of meteorology in the schools and colleges of 
the country. 

» I I I » : 

COMING AUTOMOBILE ENDURANCE TESTS. 

With the advent of spring, the automobilist feels 
the blood astir in his veins, and is seized with the de- 
sire to be out on the roads, testing and enjoying his 
new means of locomotion. As a result of this, there 
are to be several endurance runs. The first of them 
will take place on Long Island on the 26th of this 
month, under the direction of the Long Island Automo- 
bile Club. Steam vehicles, which were last year barred 
from this run on account of the non-stop conditions, 
will this year be permitted to enter, since they will 
be allowed to stop every 20 miles to take on water 
and fuel. Electric vehicles may be entered under 
similar conditions. Gasoline machines will be ex- 
pected to make the 100 miles without a stop, including 
the climbing of a long hill at Roslyn. Carriages that 
go through successfully, without a penalized stop, at an 
average speed of between 8 and 15 miles an hour, will 
be awarded first-class certificates. The speed must be 
reduced to 8 miles an hour in passing through towns 
and villages, and stops made in compliance with the 
requirements of public safety will not be charged 
against a vehicle. The maximum speed limit of 15 
miles an hour must at no time be exceeded. All gaso- 
line and steam vehicles will have their fuel consump- 
tion accurately measured. 

The Automobile Club of America will make a 100-mile 
endurance run from New York to Southport, Ct., and 
return, on May 30. The contest will be open to steam, 
gasoline and electric vehicles. The steam carriages 
will be allowed three stops for supplies. The electric 
vehicles will be divided into three classes, viz., carriages 
making the entire 100 miles without a change of battery, 
carriages in which a change of battery is made at the 
50-mile point, and carriages in which batteries are 
changed twice at one-third and two-thirds of the dis- 
tance. These are the first endurance runs in which 
there has been a class for electric vehicles, and it is 
to be hoped that the manufacturers will take advantage 
of it to show what their machines can do on long-dis- 
tance work; for although American-made electrics are 
the finest in the world, no attempt has yet been made to 
show what they can do in long cross-country runs. 
England and France, thus far, hold the record in this 
respect. To obtain a first-class certificate, vehicles 
must not fall below an average speed of 8 miles an 
hour, or at any time exceed the speed limit, which is 
15 miles an hour. 

A motor bicycle endurance run from Boston to New 
York will be made by the Metropole Cycle Club of the 
former city. It is intended to take two days to cover 
the 200 miles, and the start will be made from Boston 
on the morning of July 4. The bicycles will be graded 
in classes according to the horse power of the ma- 
chines, and they will be run under practically the 
same rules that obtain in automobile endurance test:-. 
This will be a very interesting event, . and will do 
much toward advancing the motor bicycle in popular 
"favor and showing what it is capable of accomplishing 
in making a long-distance journey over roads that are 
not of the best. 

Many of the other automobile clubs are planning race 
meets for Decoration Day. Among others, the newly- 
formed Hartford Club will have races at Charter Oak 
Park, in which Fournier is expected to contest. The 
Springfield, Mass., and the Indianapolis, Ind., clubs are 
also actively engaged in perfecting their plans for sim- 
ilar meets. 

The Automobile Club of America expects to have an- 
other 500-mile endurance run in the autumn. The 
route followed this time will be from New York to 
Boston and return. 

The series of events which are to be held in France 
this season at Nice promise to be of unusual interest. 
The principal event is the Nice-Abbazia race. As the 
necessary permission could not be obtained from the 
French authorities this year it was decided to hold 
the annual race in Italy, starting from Nice as tourists 
until the frontier is reached. The terminal point, Ab- 
bazia, is in fact in Austria. Accordingly the Austrian 
as well as the Italian clubs are greatly interested in 
the affair, and the King of Roumania, the Grand Duke 
of Luxemburg, the Prince of Austria, and other per- 
sons of eminence who are stopping at the seaside re- 
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sort of Abbazia will give the chauffeurs a cordial re- 
ception. The route will be covered in several stages. 
Starting on the 8th of April, a run will be made from 
Nice to Turin, and during the following days from 
Turin to Padua, and Padua to Abbazia, from where the 
chauffeurs will have an opportunity to visit Venice, 
which is not far off. Venice cannot be conveniently 
reached by automobile on account of the routes. A 
nautical fete will be held at Piume, and another at 
Abbazia. The same route will be followed on the re- 
turn trip, and at Nice an exposition will be held in 
which the racers will figure. Another feature is the 
touring race. A caravan of chauffeurs started from 
Paris about the first of April to travel via Dijon and 
Lyons to Marseilles and thence to Nice, where it will 
join the racers and follow them as tourists over the 
same route. The touring vehicles will in general be 
the standard types of automobiles, but a De Dietrich 
omnibus which holds eight persons has been entered 
and is expected to cover the whole Paris-Nice-Ahbazia 
and return route. 

The Paris-Vienna race, which it was hoped could be 
run off this summer, has had to be abandoned owing to 
the failure to obtain permission to run through Ba- 
varia. When the Swiss authorities forbade the race to 
be run through their country, it was hoped the route 
could be planned through Bavaria; but since this was 
the only other way, and as permission could not be ob- 
tained, and the race has of necessity been cal'=d off. 
It is hoped that next year a Paris-St. Petersburg race 
can be arranged. 



SCIENTIFIC NOMENCLATURE. 

A scientist who discovers a new chemical element, a 
planet that has managed to elude the searching tele- 
scope, or a plant or animal unknown to the world, has 
the right to name the object discovered. To be sure 
the privilege is merited, but what racking of brains 
it often entails was recently proven by the difficulty 
which Charlois of Nice experienced in baptizing the 
thirty-four planetoids which he had discovered. When 
Piazzi on New Year's day of the nineteenth century 
saw the first of these small planets, it was easy enough 
tc follow the old rule of giving to celestial bodies tha 
names of the Greek and Roman deities. For a long 
time the catalogue of mythological personages was 
quite capable of supplying the necessary names. But 
when celestial photography relieved the astronomer 
of much of the labor of telescopic observation, and 
the planetoids began to be numbered by hundreds, the 
list of mythological names was soon exhausted. Pol- 
lowing the example of the Romans, Charlois personified 
the virtues, and thus created Amicitia, Piducia, Mo- 
destia, Gratia, and Patientia>^. When he had no more 
virtues to fall back upon, he started with the city gods 
of those towns in which observatories are located, and 
was finally compelled to adopt proper names such as 
Ursula, Cornelia, Malusina. -VCharlois did not even 
shrink from giving some of his astronomical children 
the names of Charybdis, Industria, and Geometria. Not 
so long ago, Dr. Schwassmann, of Heidelberg, who in 
conjunction with Prof. Wolf discovered six planets, 
used the names Ella, Patricia, Photographia, vEternitas, 
Hamburga, and MathesisK 

At one time it was suggested that the planetoids be 
simply designated by number. Had that suggestion 
been followed, every one would immediately know the 
order of discovery. 

When the spectroscope revealed the existence of a 
host of new chemical elements, some patriotic but ill- 
advised chemist found it necessary to nationalize the 
new bodies, with the result that our chemical nomen- 
clature has been enlarged by the names Gallium, Ger- 
manium, Skandium, and Polonium. 

When we enter the field of botany, the baptismal task 
becomes positively appaling. The efforts expended by 
Linnaeus or Ehrenburg in finding names for thou- 
sands of new organisms must have been enormous. 
Even Haeckel had to coin names for a few thousand 
organisms which he was the first to describe. 

When it becomes necessary to rechristen a botanical 
species which has been divided into several new species 
because later research proves it to be heterogeneous, 
and which bears the name of its discoverer, baptizing 
becomes a rather puzzling matter. Out of scientific 
piety the later investigator must give the first discov- 
erer credit, and yet he must do himself justice. In 
such a case anagrams are sometimes formed. Prom the 
species Hermannia, for example, discovered by Paul 
Hermann, a small group is separated and called Ma- 
hernia; and the species Malpighi, named for a famous 
old botanist, supplied the species Galphimia, — a name 
which would deceive the most skilled etymologist who 
tried to trace its derivation without knowing its ant3- 
cedents. Often by some capricious accident an ana- 
gram receives a Greek tone. Urobenus, for example, 
conceals the name of the botanist Bourne (Bournerus). 

Cassini used the anagrammatic method, not for 
reasons of scientific piety, but merely because he liked 
it. Prom the old species of Filago he created four new 
species which he called Logfla, Gifola, Iglofa, and 
Ogilfa. Adanson is said to have resorted to the method 
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of throwing dice to coin a new name. No doubt each 
die bore at least two vowels; otherwise the names 
would have been charged with consonants to such an 
extent that only a Russian or Hungarian could pro- 
nounce them. 

A BRIEF HISTORY OF STREET GAS. 

The beginning of the last century was marked by an 
invention which, although of no apparent promise at 
first, did much to change our methods of illumination. 
The invention in question was the industrial production 
of gas from vegetable and mineral fuels, and was the 
culmination of a series of investigations instituted by 
the French engineer Philippe Lebon d'Hambersin, 
whose name is now almost forgotten. 

Combustible gases were known before Lebon's day. 
The existence of gaseous fluids was known, even to the 
ancients, notably atmospheric air. Other gases were 
recognized by their effects upon various bodies. Car- 
bon dioxide, for example, was a familiar gas by rea- 
son of its destructive effects; combustible marsh gas 
was also known. Coal-mining, with which mankind has 
been more or less familiar for thousands of years, un- 
doubtedly revealed combustible gases; but since there 
were no means of ascertaining the chemical nature of 
these gases, they were simply regarded as modifications 
of ordinary air, which had acquired new properties. 

Van Helmont was the first who discovered the exist- 
ence of gaseous fluids of constant chemical composition 
— fluids which were to be sharply distinguished from 
ordinary air, and which he called "gases." The name 
applied by Van Helmont to these fluids is still used 
to-day in modern chemistry. In the Philosophical 
Transactions of 1667, a spring in the vicinity of Wigan, 
Lancashire, is described from which inflammable air 
arose. In the volume of the Transactions for 1733 a 
gas is mentioned, which was produced in a coal mine in 
Cumberland, and which was collected in a vessel in 
such a manner that it could be ignited by means of a 
burner-pipe. 

Nothing more was done to ascertain the nature of 
these combustible gases until Dr. John Clayton distilled 
hard coal in a closed vessel and obtained a black oil 
and a constant gas, which latter he collected separ- 
ately in a closed vessel, from which burner-tubes led. 
An account of these experiments may be found in the 
Philosophical Transactions for 1739. 

After ' a series of experiments with vegetable ma- 
terial, Dr. Hales found that fully a third of a distil- 
late of oil was lost in the form of an inflammable vapor. 

Watson, Bishop of Llandaff in 1767, studied the na- 
ture of this vapor and of the gaseous products of the 
distillation of coal. He found that the volatile pro- 
duct could be ignited, not only as it was discharged 
from the distilling apparatus, but that the inflammable 
properties were preserved even after the gas passed 
through water and through two long coils of pipe 
Watson's constant products were obtained from am- 
moniacal fluids, from a viscid, tar-like oil, and a 
spongy coal which we now call coke. These were only 
laboratory experiments, for the purpose of determin- 
ing the constituents of the oil. No one dreamed of 
practically using the volatile inflammable products. 

The first investigator who iaid claim to the dis- 
covery of illuminating gas was undoubtedly Philippe 
Lebon. The idea of using carbureted hydrogen gas for 
illuminating purposes seems to have had its birth in 
Paris in 1786. But the laboratory experiments made in 
England and France up to the year 1799 yielded no 
practical results. In the year VIII. of the Republic 
(1799) Philippe Lebon, who a£ that time was well 
known for his improvements in steam engines, de- 
scribed an invention for the utilization of inflammable 
gas as an illuminant. Lebon generated his carbureted 
hydrogen gas by distilling wood, obtaining as a by-pro- 
duct tar, wood alcohol and all the other substances 
found in a retort after the destructive distillation of 
vegetable material. The first carbureted hydrogen ap- 
paratus was installed at Havre for the illumination of 
the lighthouse. In the same year Lebon took out a 
patent on his invention. He exhibited his apparatus 
at his house between 1799 and 1802. The odor of il- 
luminating gas, when it first comes out of the retort, is 
by no means agreeable. Frenchmen, therefore, imme- 
diately condemned the new system of illumination. 

In order to overcome this objection as well as 
others, and to make the invention of Lebon more prac- 
ticable, it was necessary to wash the gas. Had Lebon 
not died in the midst of his labors, he would undoubt- 
edly have devised a method of ridding the vapors of 
some of their impurities. His widow in the year X of 
the Republic received a patent on an improved process. 
She died soon after her husband. 

Lebon's memorial was published in 1801, and bore 
the title "Thermo Lamps or Stoves, which Heat and 
Light Cheaply and which generate Power, useful for all 
Machines." Lebon's invention was developed in Eng- 
land, and was first practically utilized in that coun- 
try by an engineer named Murdoch, in Soho, near 
Birmingham, at the large factory of James Watt, the 
inventor of the steam engine. In 1802 the entire 
facade of this large building was illuminated by gas 
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in honor of the peace of Amiens. Shortly after this 
event a German named Winsor, who had translated Le- 
bon's memorial into German, came to London, collab- 
orated with Murdoch, and received from King George 
the exclusive privilege of lighting London by gas. 
On July 16, 1816, his privilege was confirmed by Par- 
liament; and by 1823 England had adopted gas. 

After Winsor had assured himself of the success of 
gas illumination in England, he went to France in 
1815, rented an establishment in the Passage des 
Panoramas, and in a short time had the whole Passage 
lit by gas as well as the Palais Royal. After these 
successes, Winsor succeeded in founding a company, 
which was, however, by no means successful. Other 
companies soon followed, and in a short time gas be- 
came one of the most widely used illuminants. 

Lebon was born in Brachay (Departement Haute 
Marne) in May, 1767. He studied in Paris, and gradu- 
ated from the Ecole des Ponts et Chaussees. As we 
have already remarked, his first scientific successes 
were achieved in the field of steam engineering. His 
improved steam engine received a prize of 2,000 livres 
in 1792. Lebon was murdered on December 2, 1804, 
under circumstances that have never been cleared up. 



SCIENCE NOTES. 

The firm of E. I. Du Pont de Nemours & Co. is 
celebrating the centennial anniversary of the estab- 
lishment of its powder industry in the valley of the 
Brandywine near Wilmington, Del., where it is still 
in operation. 4 - In recognition of the event the firm is 
issuing a brochure giving a sketch of the works' very 
interesting history. 

The University of Pennsylvania recently came into 
possession of what is regarded as the oldest piece 
of writing in the world. It is not a manuscript, but a 
fragment of a vase which was broken in the raid on 
the ancient city of Nippur. The inscription is in 
picture writing, and indicates that the piece dates 
back to forty-five hundred years before the Christian 
era. 

Dr. J. H. T. Stempel, of New York, who has lived 
in Manila for a considerable period of time during 
Spanish rule, has prepared the first Tagalog grammar 
and a complete English-Tagalog and Tagalog-English 
dictionary. The manuscript is about ready for the 
press. Dr. Stempel has embodied in his work not only 
the Malayan roots of the various Philippine dialects, 
but also Spanish derivatives that have been adopted 
by the natives during the Spanish rule of three cent- 
uries. The book will probably be very useful to Am- 
erican officials and military men whom duty calls to 
the Philippine Islands. 

MM. Berthelot and Andre state that the intensity of 
the acid reaction of the sap is not a certain test for the 
amount of acid present, the proportion which exists 
in the form of neutral salts being very variable. The 
sap of plants has most commonly an acid reaction. 
According to M. Astruc the maximum amount of acid 
is always found in the youngest part of the plant; it 
it connected with the vigor of growth and the activity 
of cell division. Thus the acidity of the stem in- 
creases- toward the apex. The leaves contain more 
acid than the stem, and the largest amount is near 
the zone of most active growth. The acidity of the 
flower decreases from the bud-condition up to the pe- 
riod of complete expansion. — Comptes R'idus. 

The stunted trees and shrubs of. the Japanese have 
been the wonder and envy of gardeners the world 
over. But a German chemist now comes along and 
does something which even the Japanese could hardly 
be expected to do. He has prepared a fluid that has 
the power, when injected into the tissues of a plant, 
near its roots, of anesthizing the plant. As a result 
of this injection, the plant does not die, but stops 
growing, maintaining its fresh, green appearance, 
though its vitality is apparently suspended. Changes 
in temperature seem in nowise to affect the foliage. 
for the plant blooms in the open as well as in the 
most carefully constructed hothouse. As might be 
expected, the composition of the fluid is shrouded in 
the greatest mystery. 

While M. Santos-Dumont was inflating the balloon 
of his No. 6 airship at Monaco, he was commanded by 
the authorities to cease immediately the process of 
hydrogen making, on account of the extraordinary 
effect that the drainage of refuse acids and chemicals 
into the bay was having on the water, which had 
turned a brilliant orange, and which it was feared might 
have an injurious effect on residents near the sea 
front, besides poisoning the fish. Subsequent investi- 
gations of the curious phenomenon, however, proved 
that the ' refuse sulphates running from the Dumont 
gashouse into the sea had, on contact with the chlor- 
ide of sodium or common salt of the ocean, precipi- 
tated enormous quantities of oxide of iron. This pure 
rust had dyed the waters and the shore a most brilli- 
ant orange carmine, but except for this no harm was 
done. Beyond acting as a tonic for the fish, the rust 
was absolutely innocuous, and the work of inflation 
was forthwith resumed. 
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THE SOUTH WIDENING HER FIEID OF AGRICULTURE. 

BY FREDERICK MOORE. 

Prof. H. W. Wiley, chief chemist of the Department 
of Agriculture, returned recently from an extended 
tour through the Gulf States. The Professor was the 
guest of the southern railroads, and the object of his 
expedition was to meet the members of the various 
southern agricultural and grange associations, some of 
which were then in session. The conclusions drawn 
from the trip, as given in a report on his return, can 
be summed up about as follows: 

The South is fully alive to the advantages of scien- 
tific agriculture. Cotton is no longer king everywhere 
along the South Atlantic and Gulf. Georgia and Ala- 
bama are now producing profitable sugar crops. Dairy 
products are being widely exported through all the 
Southern shipping ports. Everywhere the enterpris- 
ing farmer of the far South is suiting his crops to 
his soil, cultivating ■ his farms to improve them, not 
to impoverish them, and widening the field of his ac- 
tivities, so that one interest aids another, to the vast 
betterment of the whole. 

Through central Georgia sugar 
cane grows almost as far north as 
Macon. Cassava, one of the new 
crops of the South, is being pro- 
duced in large quantities. The 
sight of these two crops and the 
growths of sweet potatoes, which 
there abound, show plainly the 
prosperous condition of agriculture 
in that State. 

Thomasville and Cairo, Georgia, 
are the great centers of the sirup 
industry. Prom Cairo the annual 
export amounts to 15,000 barrels. 
There American syrup-making has 
leached its best development, and 
the business has increased ten-fold 
in the past five years. The Ameri- 
can consumer is tired of syrups 
made up largely of glucose and 
sugar waste. To meet the new de- 
mand the Georgia consumer has 
taken to producing a syrup made 
from the whole cane — what was 
known formerly as "cracker syrup." 
It is the best cane syrup produced, 
altogether pure and wholesome. 

Hitherto sugar cane could not be 
grown in Georgia with sufficient 
profit to encourage competition with 
the growers of the tropics. Now, 
with a developed cane, particu- 
larly suited to that soil, the 
planter not only grows cane at 
a profit, but raises from 30 to 35 
tons to the acre, harvests his 
crop in eight months instead of 
fourteen, turns out a product 
fully equal in flavor to that of 
the hotter countries, and gets 
one-sixth of the entire cane 
weight in sugar. 

Cassava, sweet potatoes and 
cane are proving more profitable 
in souther" Alabama than cot- 
ton. This is the first successful 
departure from cotton-growing 
the section has ever made. Pre- 
viously the shift had been to 
truck farming, and the effort had 
failed because the distributing 
markets are too far away. But 
the new products do not require 
immediate delivery. Cane is put 
to its usual uses, and the bagasse 
fed to cattle. This feed produces 
the very manure fertilizer the 
soil needs, so that dairy and 

farm interests both reap a second benefit from the 
sugar interests in the State. Sweet potatoes are a 
staple and valuable crop. They find a ready market at 
all seasons. But now the farmer in sweet potatoes 
raises not only a good potato for shipment and con- 
sumption, but also a rich, sweet yam for conversion 
into starch. 

Cassava, however,, is the real starch plant. It is 
destined to displace the potato of the North as a 
basis for food starches. Arrowroot, tapioca and starch 
puddings are constant and growing articles of food, 
and are all made from starch. The South can supply a 
better starch for the purposes of such manufacture 
than the maker has been able, heretofore, to obtain. 
For laundry purposes cassava starch is at least as good 
as any other kind. 

In all these States the field of agricultural labor has 
noticeably widened. The velvet bean is now grown 
and used for hay. Alfalfa, as a southern crop, is rising 
to an importance scarcely less than it has attained 
in the West. Beggar weed, formerly considered a pest, 
has been found to produce good hay, and it still grows 



as readily as when the farmers fought so vigorously to 
exterminate it. Sorghum, grown as a forage plant, 
yields three or four crops a year, and one acre is thus 
able to support more cattle than a considerably larger 
number of acres devoted to ordinary grazing. Here- 
ford, Devon and Jersey cattle are found everywhere — 
registered stock of the finest breed. Grade cattle or cat- 
tle bred from the registered stock, and the native beef, 
is supplementing the old, low-grade beef formerly so 
much in evidence. Milk and butter are being produced 
and marketed in great quantities, products unknown to 
the section eight years ago. 

Florida is recovering splendidly from the disastrous 
freeze of five or six years ago. The crop of oranges 
last season amounted to 2,000,000 boxes. The year 
after the freeze it was 500,000. Within a few years 
the output will reach 5,000,000. This fruit is, of 
course, of the very highest grade. The Florida seed- 
less orange has now a market importance second to no 
other. 

While cotton and sugar are still the great staples 
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THRESHING RICE IN TEXAS. 

of Louisiana, other products, especially rice, have 
taken prominent places. What was, a decade of years 
ago, an arid southwest in the Pelican State and 
southeast of the State of Texas, producing little else 
than pine lumber, is now a busy, thriving rice section, 
with more life to it than any other farming section 
of the South. The numerous new ports and harbors 
along the Gulf coast are a decided aid to the advance- 
ment of its agricultural interests. 

Wherever you go you will find that the South is 
alive in every sense of the word, and there is a spirit 
of confidence that augurs well for the future. Cotton, 
though still the great product of the section and yearly 
increasing in quantity there produced, is now simply 
a backbone, where it used to be the whole frame of 
the South. The farmer no longer watches the cotton 
quotations with the apprehension of a man with all 
his eggs in one basket. His income has not only 
increased greatly, but it is destined to increase more 
and more, and to become more reliable as his present 
agricultural methods of diversifying his crops con- 
tinue and advance. 



Preparation of Tantalum In the Electric Furnace. 

M. Henri Moissan has lately succeeded in obtaining 
the metal tantalum by reducing tantalic acid with pow- 
dered carbon in the electric furnace. This is the first 
time that the metal has been obtained in the fused 
state. Some experimenters have produced it in the pow- 
dered form, more or less pure, but its properties have 
been but little studied up to the present^— M. Moissan 
starts with the fluotantalate of potassium, which he ob- 
tains from the mineral niobite. He decomposes this 
with sulphuric acid and obtains tantalic acid, which 
is then calcined. Tantalic acid has been hitherto re- 
garded as infusible and non-reducible by carbon, but 
the experimenter has succeeded in reducing it in the 
electric furnace and obtains the metal in a nearly pure 
state. To this end the tantalic acid is agglomerated 
into cylinders with sugar-charcoal and after calcining 
is placed in a graphite crucible which is heated in the 
electric furnace. The temperature should be very 
high in order to melt the metal after it has been re- 
duced. After heating for 10 minutes with a current of 
800 volts and 60 amperes, the metal 
is separated in a fused state, and 
upon cooling has the appearance of 
a brilliant metallic mass with a cry- 
stalline fracture. It is nearly pure 
and in some cases contains only 
0.5 per cent of carbon. The cast 
metal is quite hard and will easily 
scratch glass and quartz. It is not 
fusible in the oxy-hydrogen blow- 
pipe, but in this case is transform- 
ed into tantalic acid. To melt it in 
the electric furnace requires the 
use of a powerful arc. The density 
of tantalum has been found to be 
12.79, while the powdered specimens 
obtained by Berzelius and Rose 
showed 10.08 and 10.78 respectively. 
The metal when reduced to powder 
takes fire in an atmosphere of flu- 
orine at the ordinary temperature 
and gives off abundant vapors, 
which when condensed on a cold 
surface give a fluoride of the metal. 
In a current of chlorine the metal 
is attacked but slowly at 150 deg. 
C, but on reaching 250 deg. a com- 
bination is produced with brilliant 
incandescence, and a chloride of 
tantalum sublimes in long orange- 
yellow needles. This chloride is 
very fusible and will volatilize 
in an atmosphere of chlorine 
without decomposition. Bromine 
may be distilled over the powder 
of tantalum without giving a re- 
action, but at low redness it com- 
mences to give a yellow subli- 
mate which increases at a higher 
temperature. The vapor of 
iodine does not react at 600 deg. 
C. If the metal is placed in a 
current of dry oxygen and heated 
to 600 deg. C. it takes fire and 
continues to burn with a lively 
combustion. No appreciable ef- 
fect is produced when heated in 
nitrogen, and phosphorus, arsenic 
and antimony seem to have no ac- 
tion upon it. Gaseous hydro- 
chloric acid attacks the metal 
and produces a white sublimate 
whose color becomes darker as 
the temperature rises. Ammonia 
gas is decomposed by powdered 
tantalum at a low red heat, and 
the metal darkens in color with- 
out changing weight. Sulphur- 
ous acid is reduced by the metal 
at 500 deg. G, giving an abundant deposit of sulphur 
and an oxide of tantalum. Compounds rich in oxygen, 
like bi-oxide of manganese, reduce the metal with in- 
candescence. When lead oxide is heated with the metal 
there results a black spongy mass containing globules 
of melted lead. Tantalum is insoluble in aqua regia, 
but like silicon and niobium is easily attacked by nitro- 
hydrofluoric acid. These various reactions show that 
tantalum has reducing properties which class it rather 
as a metalloid than a metal proper. In most cases its 
action closely resembles that of niobium, but it is less 
energetic. 



In the Tapestry Court of the Victoria and Albert 
Museum, a splendid example of late fourteenth century 
tapestry work is now to be seen. The tapestry comes 
from Hardwick Hall, the Duke of Devonshire's Ches- 
terfield seat, where it has lain for years in a rather 
sorry condition. The material has been skillfuly pre- 
pared and pieced together, so that it now represents 
what it once was, a picture about 35 feet in length 
illustrating some sports of the period. 
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THE PARK AVENUE TUNNEL CAVE-IN. 

The preliminary borings which were made along the 
route of the entire subway during the survey before 
construction, showed that the tunnel between 34th 
and 42d Streets would be built through a bed 
of solid rock. The tunnel has been driven 
through, both on the east and west side of 
Park Avenue, for this entire distance of 1,800 
feet. In some sections, indeed throughout the 
greater part of it, the blasting has been done 
to the full section required. The tunnel as 
thus roughly blasted out is 30 feet in width, 
12 feet in height to the springing of the ellipti- 
cally-arched roof, and 6 feet from the level of 
the top of walls to the crown of the roof, mak- 
ing a total height inside of 18 feet. Generally 
speaking, the tunnel was driven in two head- 
ings, the lower heading rectangular in cross 
section, 12 feet in height by 30 feet in width, 
and the upper heading 6 feet in height to the 
crown of the elliptically-curved roof. After the 
tunnel is blasted out to the dimension given 
above, the floor, sides, and roof are lined with 
a heavy wall of concrete, and the space be- 
tween the wall and the irregular surface of 
the rock, as left by the blasting, is filled in, 
rendering any caving in of the rock impossi- 
ble. 

Commencing at 34th Street, on the east side, 
the first 200 feet of the tunnel has been en- 
tirely excavated with the exception of the roof, 
from which about 4 feet have yet to be blasted 
off. The next 500 feet have been taken out en- 
tirely, the concrete side walls are in place, 
and for about 80 feet of this distance the roof 
has been turned in. For the next 300 or 400 
feet, from about 37th Street to the middle of 
the block between 38th and 39th Streets, the 
bottom heading has been taken out, and in the 
upper heading a maximum depth of 6 feet has 
yet to be blasted down. It is in this stretch 
of work that the slide occurred. In the next 
200 feet the upper heading, for a depth of 12 
feet from the roof down has been taken out, and 
about 6 feet remain to be blasted away to bring 
the tunnel down to the grade. The remaining 
500 feet to 42d Street has been entirely blasted 
out, ready for concreting. 

The accompanying illustrations include a 
profile and cross-section and a plan view of the east- 
erly tunnel, at the point where the cave-in occurred, 
and show very clearly the causes and nature of the 
trouble and the means taken to remedy it. The bot- 
tom of the tunnel is 60 feet below the street surface. 
The heading at this point is 12 feet in height by 30 
feet in width. The distance from the roof of the 



toward the surface. On either side of the rock was 
a thin layer of greasy decomposed material, somewhat 
of the nature of soapstone, and the heavy rains and 
thaws of the winter, aided by a broken water pipe, 
had thoroughly saturated this material, loosening the 




CAVE-IN, SHOWING THE METHOD OF REPAIRS BY BULKHEABING 
ANB GROUTING. 

4-foot layer of rock and allowing it to slide bodily 
into the tunnel. In spite of the endeavors made to 
stop this sliding by heavy shoring, the timbers were 
crushed in and 
a section of the 
roof 70 feet in 
length by sev- 

63 Pft 



like opening of the kind shown in our illustrations. 
Unfortunately, the foundations of the front wall of the 
adjoining houses on Park Avenue were resting upon 
this loose material — a perfectly secure foundation so 
long as the rock beneath was undisturbed, but, as the 
event proved, a very unstable one when the 
rock fell away. The crater extended beneath 
the foundations of this wall, with the conse- 
quence that the areas, front steps, foundation 
walls and a portion of the brownstone front 
of the houses affected fell. 

It was first proposed to make an open cut at 
this point, build a concrete lining for the tun- 
nel, and subsequently filling in above it; but it 
has now been decided to carry out the repairs in 
the manner indicated in our sketch, employing 
a system of grouting which had been used on 
a previous occasion by Mr. Shaler, the con- 
tractor, during repair work in the construc- 
tion of the new Croton Aqueduct. It is well 
known to engineers that a mass of loose ma- 
terial (broken rock, gravel, etc.) may be 
formed into one solid monolith by introducing 
pipes into it and forcing through them fine 
"grout," a liquid cement of the proportions of 
one of sand and one of cement. Driven in under 
pressure the. grout flows throughout the whole 
mass, filling the interstices, and, in its sub- 
sequent solidification, bonding it in one solid 
monolith. 

In applying the principle in the present 
case, strong bulkheads of timber were built 
across the tunnel at either end of the slide, and 
a mass of broken rock and stone was dumped 
into the crater above; about a dozen pipes were 
then carried into the interior of the mass, six 
of them from the surface above and three 
from the bulkheads at either end, and the 
grouting driven through them into the material 
by means of force pumps. No effort is being 
made to solidify the whole mass of debris in 
the tunnel, but merely that which lies around 
the roof in the neighborhood of the break. 
Similarly, only the material in the lower half 
of the crater will be thus grouted. When the 
mass has set, it will be perfectly safe to exca- 
vate the tunnel to its full width. The new 
foundations for the front of the houses that 
have been injured will be then carried right 
down to the underlying rock, and, as thus restored, 
they will be perfectly safe against any further settle- 
ment. 
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PROFILE OF THE EASTERLY TUNNEL, SHOWING PRESENT STATE OF THE WORK. 



heading to the street level is, therefore, 48 feet. In 
general, the solid rock in which the tunnel lies ex- 
tends nearly to the surface of Park Avenue; but be- 
tween 37th and 38th Streets there is a depression or 
basin in the rock, and its surface lies, as indicated in 
our drawing, about 28 feet below the surface of the 
street, or about 20 feet above the roof of the tunnel 
heading. Above the rock 
lies a mass of what Va.i 
engineers call earth, that 
is to say, a loose material 
consisting of gravel, sand, 
clay, etc., of a consistency 
which can be easily exca- 
vated by pick and shovel, 
and which has no natural 
cohesion to hold it in 
place. 

On the Wednesday pre- 
ceding the day on which 
the trouble occurred, it 
was noticed that there 
were indications of settle- 
ment of the rock, and a 
section of rock measuring 
about 3x6 feet fell 
through into the tunnel. 
An examination of the 
cavity revealed a stratum 
of decomposed rock, about 
4 feet in thickness, which 
extended diagonally at an 
angle of about 45 degs. 



eral feet in width slid into the tunnel. Now, the 
effect of this section of rock falling in, was, 
roughly speaking, as though the valve at the bot- 
tom of a hopper had been opened, allowing the loose 
contents above to flow down through the opening thus 
formed. The loose gravel, sand, earth, etc., poured 
into the tunnel, forming above the rock layer a crater- 




LAUNCH OF THE NSW BERMUDA DBYDOCK, THE LARGEST OF ITS KINO YET CONSTRUCTED 



THE NEW BERMUDA FLOATING BOCK. 

BY H. J. SHEPSTONB. 

The new floating dock recently launched on the 
Tyne, England, from the works of Messrs. C. S. Swan 
& Hunter, for the use of the British fleet at Bermuda, 
claims the distinction of being the longest and heav- 
iest dock so far constructed. It has a length over all 

of 545 feet, while the hull 
weight of the structure, by 
which is meant the quan- 
tity of steel plates, Dars 
and shapes, rivets, bolts, 
etc., and all other material 
essentially necessary to a 
dock, but not including 
machinery, timber or any 
other fitting!;., is just over 
6,500 tons. The great Al- 
giers dock at New Orleans 
certainly runs it very 
close, having a length of 
525 feet and a hull weight 
of 5,850 tons. 

The dock is to replace 
the famous old struc- 
ture at Bermuda which 
was towed across the At- 
lantic in 1869, and has 
now become obsolete, not 
through age, but through 
the insufficiency of its di- 
mensions. The length of 

the old dock was 381 feet 
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over all, but to obtain its maximum lifting power 
gates were fitted, which reduced its practical length to 
330 feet. Its inside width was 84 feet between side 
walls, and its lifting power was 8,000 tons, which was 
sufficient for the ships of the "Bellerophon" class, to 
lift which it was specially designed, although it was 
capable of bringing the keel out of the water of vessels 
up to 10,200 tons, the then heaviest ships of the day, 
.epresented by the long fully-rigged line-of-battle ships 
"Agincourt" and "Minotaur." The present dock is 
545 feet long, and having no gates, the length of ship 
it can take is not restricted; its clear width of en- 
trance between rubbing fenders is 100 feet. Its lifting 
power up to the pontoon deck level is 15,500 tons, but 
by utilizing the shallow pound this can be increased 
to 17,500 tons, and the walls are of a sufficient height 
to allow of a vessel drawing 32 feet to be taken on 
3 feet 6 inches keel blocks. 

The present dock is of the type known as the float- 
ing graving dock, the invention of Messrs. Clark & 
Standfield, of Victoria Street, Westminster, London, 
from whose plans it was built, and who also designed 
the famous Algiers dock and many other similar struc- 
tures. It was this firm who designed the Havana dock, 
which was built and launched by the same firm, Swan 
& Hunter, in the record time of seven and a half 
months. Before describing the present structure it is 
interesting to note the work to be done by the new 
dock, which is of a somewhat varied nature. 

In the first place, it is primarily intended to lift 
battleships of the largest class, displacing about 15,000 
tons on a 27 feet 6 inches draught, and of a length 
of 390 feet, but with a bearing length of keel of only 
343 feet. It has, however, also to deal with long 
cruisers of the "Terrible" class, of a displacement of 
14,200 tons on a 27-foot draught, a length of 500 feet 
between perpendiculars and a bearing keel of 383 feet; 
and lastly, it may be called upon to lift the auxiliary 
steamships of the subsidized mail lines, of which the 
"Campania" may be taken as a type. This ship in 
full fighting trim may displace as much as 19,000 tons 
on a 31-foot draught, but in ordinary docking condi- 
tion, without full coal supply aboard, her weight will 
be about 16,500 to 17,000 tons. The length of this 
type of vessel is 600 feet between perpendiculars, while 
the bearing length of keel is 502 feet 8 inches. 

The following are the principal dimensions of the 
dock: 

Length over all 545 feet. 

Breadth over all 126 feet 2 inches. 

Length of end pontoons. . . 120 feet. 
Length of middle pontoon. 300 feet. 
Breadth between walls... lOOfeet. 

Width of pontoons 96 feet. 

Height of vertical walls... 53 feet 3 inches. 

Length of vertical walls.. 435 feet. 

Thickness of walls 13 feet 1 inch. 

Lifting power up to deck 

level 15,500 tons. 

Extreme lifting power.... 17,500 tons. 

Total weight of hull 6,500 tons. 

The dock itself consists of five portions, comprising 
three pontoons, which form the main lifting portion of 
;he dock, anl two side walls, which, while affording a 
certain amount of lifting capacity, primarily serve to 
give the structure stability and to regulate its descent 
when the pontoons are submerged. The pontoons them- 
selves are of different sizes and form; the center one, 
which is 300 feet long, is rectangular in shape, but 
the two terminal ones, which are 120 feet in length, 
have each 71 feet of their length rectangular, the re- 
mainder being finished off in the form of a blunt-nosed 
point or bow. The sides of the rectangular portion of 
all the pontoons are built up so as to form a broad 
altar, standing 12 feet above the dock. The side 
walls, which are of the same length as the rectangular 
portion of the pontoons, come along each side of these 
and are attached there by means of strong steel cast- 
ings, riveted to their respective outside skins, and con- 
nected together by double fishplates and tapered pins. 
The pontoons of the dock are further divided into 
forty pumping divisions, of which thirty-two are ab- 
solutely watertight and distinct. The side walls have 
each eight watertight divisions. All these fifty-six 
divisions are provided with a separate pipe, each gov- 
erned by a separate valve. The pipes in the starboard 
half of the dock are led directly into the main drain 
in the starboard wall, and all those in the port half 
to- a similar drain in the port wall. These drains are 
continuous over the whole length of the walls, and the 
four 16-inch centrifugal pumps in each wall are seated 
directly on them, so that any one pump can empty all 
the compartments of its half of dock. 

Although the dock is divided into flfty-six divisions, 
each with its own regulating valve, the working of the 
whole dock is all done from two central positions on 
. the top of the towers. Here are grouped in the valve 
houses ordinary signal levers, which by means of rods 
and cranks connect to the different valves. Bach valve 
house is in direct communication by speaking tubes 
with its engine rooms, so that the man in charge can 
manipulate every valve, both water and steam, re- 
quired for the maneuver of the dock without quitting 



his station. Bach valve is further fitted with an indi- 
cator, which shows on top of the valve house exactly 
which valves are open and which shut, so that the dock- 
master can see from any conning position he may take 
exactly how his craft is being regulated on both sides. 

It is interesting here to note the difference between 
the English and American methods of berthing a ship 
on a floating structure. The English custom, and also 
that of Italy and Japan, is to support the armor belt on 
more or less vertical shores inserted under an angle 
iron firmly attached to the same. These shores are 
put in position as the ship is rising, and, as the water 
recedes, more and more shores are inserted. In the 
case of the dock under notice, large and heavy altars 
have been constructed for this purpose. The American 
method, on the other hand, is to strengthen the bilges 
of the ironclads with strong bilge docking keels, form- 
ing, with the keel proper, a level bottom. No shores, 
therefore, are required beyond those absolutely neces- 
sary to roughly center the vessel, and no great care 
is required in adjusting the berth, and one set of bilge 
blocks does for all sizes of vessels. Mr. Lyonel Clark, 
of Messrs. Clark & Standfield, did not hesitate to ex- 
press to the writer his preference for the American 
system. It affords a great saving in weight and quan- 
tity of shores, and what is more important a great sav- 
ing of time, for in the American plan it would be per- 
fectly feasible to dock a vessel completely in the time 
required to center and adjust her with shores dis- 
posed according to English practice. 

Although somewhat larger in its outside dimensions, 
the dock has by no means the lifting power of the 
Algiers structure. This latter will raise a weight of 
18,000 tons up to pontoon level, which could even be 
increased to 20,000 tons by utilizing the pound, making 
it the most powerful dock in the world. As already 
stated, the extreme lifting capacity of the Bermuda 
dock is 17,500 tons. 

This latest equipment to the British navy was suc- 
cessfully launched on the Tyne on Saturday, February 
8 last. It was a bitterly cold day, snow falling fast 
at the time. At the appointed moment the huge craft 
glided into the water, and was brought to rest within 
a distance of about 25 feet. It is expected to be com- 
pleted about the end of April, when it will be brought 
to Chatham, on the Medway, where it will be thor- 
oughly tested by docking a battleship, after which it 
will be towed to Bermuda. It is expected to leave 
England about the end of May. 

London, England. 



THE GLASS PALACE IN "BEAUTY AND THE BEAST." 

In the modern spectacular play it is often neces- 
sary to resort to quite original engineering methods 
in producing startling scenic effects. We illustrate 
(on our front page) the Crystal Palace and Illuminated 
Fountain, which is introduced in the Drury Lane pro- 
duction called the "Beauty and the Beast." Most of the 
pantomimes and other attractions of like nature orig- 
inate in London, the people of that metropolis being 
very fond of such displays. "Beauty and the Beast," 
which is now running at the Broadway Theater, New 
York, taxes the resources of the theatrical engineer to 
the utmost. The story of the play is one which does 
not call for special comment. It deals with the well- 
known episodes in the fairy tale, in which the daughter 
of a princess receives gifts from her fairy godmothers, 
but "the hapless child receives also the curse of a mal- 
ignant witch. The thread of the story runs through the 
performance, which consists largely of splendid pro- 
cessions and ballets, including an aerial ballet which 
is a most beautiful and ingenious affair. In the last 
scene the curtain rises on a glass palace, shown in the 
front page engraving. In the palace proper and on the 
steps are grouped the ballet and chorus, and in front is 
an illuminated fountain. The palace was made in 
Vienna for the Drury Lane Theater, and is composed 
of 33,000 pieces of glass. The structure was dis- 
mantled and shipped to this country, and was re-erected 
by Messrs. Klaw & Erlanger for the Broadway The- 
ater. It is lighted by 2,000 incandescent lights of small 
candle power, two and four, and an immense arc light 
in the roof. The numerous difficulties connected with 
the storing of the glass palace when not in use were 
obviated by simple but ingenious means. An immense 
pit was blasted out of the rock below the level of the 
stage cellar, to a depth of 20 feet. Heavy beams were 
placed at the bottom to bear the weight, and heavy tim- 
bers were put in to support the stage proper and its 
load. Normally, the glass palace rests in this pit, the 
top projecting almost to the level of the stage, the glass 
crown which surmounts it being removed. Some ten 
minutes before the curtain is raised, preparations are 
begun for raising it. The platform carrying the pal- 
ace is counterweighted by eight tons of iron. ' It is 
raised with the aid of two winches and a bull or pur- 
chase wheel, and some seven men are required to raise 
the platform. The first step is to remove the stage 
floor, which is run into the flies and hooked up against 
the rear wall of the theater. Ropes are now let down 
from the gridiron at the top of the stage by men who 
operate the bull-wheels. The trussed beams which sup- 
port the stage are then raised out of view. Signals are 



given by means of cords which pass through the stage 
floor. The palace is raised in a few minutes with great 
ease. The platform on which it rests reaches the stage 
level, and is brought to exact position by means of 
screw jacks at the fbur corners. The palace rests upon 
rollers. Two winches, shown at the rear, serve to draw 
the palace back some 15 feet. This is necessary, owing 
to the fact that the foundation for the rear wall was 
not of the best, due to veins of water, and it was, 
therefore, deemed well to sink the pit as far forward 
as possible. The same winches are used to draw the 
palace back onto its platform when it is to be lowered. 
Connection is made with the large switchboard, shown 
at the rear; the palace also carries its' own switch- 
board. The electric lighting is most interesting. 
There are 2,000 feet of cable used, and the lighting 
is accomplished by the Elbright system, which con- 
sists of two cables with a wire core capable of being 
punctured. Each lamp has two pins, one of which 
passes into each of the two cables. The position of 
the lamp can be changed at will, it being only necessary 
to stick in the pins elsewhere and tie with tape. Every 
part of the palace is brilliantly illuminated, and the 
effect is one of surpassing beauty. 

In addition to the palace proper, there is an illu- 
minated fountain, which is also most ingenious. The 
fountain is carried upon the floor of the palace until 
the stage level is reached. It is then carried down 
and placed in front of the balustrade. The various 
jets are then straightened and tested. Water is ad- 
mitted from the street, and is divided into seven 
streams, which in turn furnish seven different rows of 
jets. Valve wheels with long stems are run through 
the floor, connecting with valves which control the 
flow of water to the movable hose. The fountain is illu- 
minated from above, where arc lights are secured to a 
light-batten, the various colors being produced by ro- 
tating disks. By a clever manipulation of the various 
water jets and movements of the disks, remarkable 
and beautiful effects are produced. 

The flying ballet, which is also a wonderful feature 
of this play, is the invention of Herr Zschregner, di- 
rector of the Apollo Theater, Berlin, Germany, and for 
eight years it has been a standard attraction of the 
Drury Lane Christmas pantomime. The members of 
the ballet are all German girls, with the exception 
of the premiere, who is an English girl. They are all 
of small, slight figure, and dress in pink-silk tights 
with black-feather bodices and fronts of white chiffon. 
They have wings attached, and with their head-dresses 
they give an idea of something half-human, half bird. 
Each carries a fluffy, white muff. The costume con- 
ceals a corset of leather and iron which incases the en- 
tire trunk of the body. At the top of the back is a 
brass spring bolt adapted to receive a hook secured to a 
small wire, which passes up to a machine on the grid- 
iron. They are raised and put through various evolu- 
tions by means of the manipulation of ropes by men in 
the wings. From one to three men are required to 
manipulate the wire for each dancer. At a signal 
from the director of the troop, the premirre takes the 
center of the stage, and is followed by the remainder 
of the bevy. The greatest possible attention is given 
to marking the place where they are to stand before 
they are raised, as otherwise a dancer might easily 
come down upon some of the ballet or chorus. Great 
care is used in inspecting the apparatus, as the life 
of everyone of the flying ballet depends upon a wire no 
larger than a piano wire. The mechanism used in this 
ballet is carefully guarded, so that no one may see its 
working. The chief difficulty in this ballet seems to 
be in finding the true center of gravity of the body. 
Unlike other ballet dancers, they are hired by the year 
and not by the engagement or season, as is customary 
in the theatrical profession. We are indebted to Mr. 
Claude L. Hagen and to Mr. Bissing of the theater for 
many courtesies in the preparation of the present ar- 
ticle. 



The Current Supplement. 

The front page- of the current Supplement, No. 1370, 
presents three handsome illustrations of part of the 
famous Imperial silver service which the Kaiser placed 
at Prince Henry's disposal for the banquets given on 
the "Hohenzollern." Prof. Ramsay discourses interest- 
ingly on the "Inert Constituents of the Atmosphere." 
A new use for blast-furnace slag is described in an 
article on the Berry hydraulic flag-press. The latest 
of the big locomotives is shown in an admirable illus- 
tration. The first part. of an interesting treatise by 
Randolph I. Geare, entitled "From Raft to Steamship," 
is also presented. The series will be very fully illus- 
trated, and will present graphically the development of 
navigation from prehistoric times to the present day. 
To engineers an exhaustive account of turbine engines 
for passenger ships, with a special reference to the 
performance of the "King Edward," should prove of 
value. The much-discussed matter of the three-phase 
current is treated by Mr. Sydney Woodfield from the 
standpoint of power and lighting. The Rev. Herbert 
Thurston has an authoritative article, well illustrated, 
on the "History of the Rosary in All Countries.' The 
Consular Notes will be found in their customary place. 
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Electrical Notes. 

Electricians have taken no little pride in the 
splendid electrical display made in the Metropolitan 
Opera House, New York, in honor of Prince Henry 
at the gala performance. Some 8,500 extra lamps were 
required. Not until two days before the performance 
was the placing of the lamps begun. 

The United States Navy Department has placed with 
the Allgemeine Blektricitaets Gesellschaft an order 
for a complete outfit of Slaby-Arco wireless telegraphy 
instruments. Secretary Long has decided to test the 
various systems of wireless telegraphy which are 
now in use in this country and abroad, in order to 
obtain accurate data of their comparative efficiency. 

The darkness that has pervaded the Pyramids tor 
thousands of years is now to be dispelled by the 
electric light. Maspero, the director of the society 
intrusted with the preservation of Egyptian antiqui- 
ties, has begun work on the historic temple of Karnak 
at Thebes. So successful has the result been that the 
inner passages and catacombs of the great Pyramids 
are now to be lighted. 

Although platinum is now obtainable from ruthrni- 
um, F. Foerster says that it is still too expensive for 
many commercial uses, such as the electrolysis of salt 
solutions for making chlorides and soda. For this 
purpose carbon anodes are employed, although experi- 
ence has shown that they are in no sense refractory to 
the electrolyte. Using graphite and molded carbon 
anodes of different makes for the electrolysis of a 
salt solution, Foerster found that while graphite 
showed least waste,, it was closely followed in ef- 
ficiency by the best of the molded carbons. The 
waste arises in the main from the oxidation of carbon, 
although there is also a loss due to disintegration. 

The experiments upon the Berlin-Zossen high-speed 
electric railroad have come to an abrupt and unsatis- 
factory conclusion. It was originally anticipated that 
the special car built for the purpose would attain a 
speed of 125 miles an hour. A velocity of only 100 
miles an hour was reached, however, and that only for 
a brief space of time. The effect of this high speed 
upon the track was so destructive that the attempt 
to make higher speeds was discontinued. The Berlin- 
Zossen military track was practically a straight line, 
so that the experiments, even if successful, would 
have not substantiated the possibility of running 
trains safely round sharp curves at these terrific 
speeds on a two-rail track. 

In an article printed in the Physikalische Zeit- 
schrift K. R. Koch states that he has found that 
lightning conductors, the connections of which have 
become imperfect through rusting, nevertheless act 
in an efficient manner during a thunderstorm. In 
his opinion this phenomenon is due to the oscillating 
character of a lightning discharge. Electro-magnetic 
waves have been produced, which act upon the imper- 
fect connections as upon a coherer, restoring the 
conductivity for a period more or less long. Hitherto 
lightning has been considered a continual discharge, 
which often becomes apparently oscillatory by quick 
repetition. In order to prove his theory experimentally 
Koch employed a rapidly revolving camera. Unfor- 
tunately he has not been able to furnish as complete 
a proof of his theory as might be desired, for the 
flashes photographed were all too distant. 

An electrical coin or .metal detector is a device 
for which two Pittsburg inventors, Francis E. J. Litot 
and Adolphus Mayer, have received a patent. The 
apparatus is designed automatically to test the differ- 
ence in quantity or quality of metals, and to separate 
good from bad coin. The principle of the operation 
consists in the use of primary coils, in inductive rela- 
tion to which secondary coils are placed. Electro- 
motive forces are thereby produced in the secondary 
coils, which forces are equal and oppose each other. 
Inductive force of the primary coils on the secondary 
coils is varied by the insertion of metallic substances 
between them having different inductive effects. 
This variation of the electromotive forces in the sec- 
ondary coils sets up a current in the relay, producing 
motion which closes the circuit of the magnet con- 
trolling the operating mechanism. 

The first practical trial of a new system of the single- 
rail railroad is to be made at the Crystal Palace, Lon- 
don. The line, which is to be one and a half miles in 
length, will be worked by electricity. One terminus 
will be alongside the low-level station of the London 
and Brighton and South Coast Trunk Railway. Thence 
it will run up the hill to the Palace Buildings and 
around the lakes in the grounds. The difference be- 
tween this system and the prevalent type of mono- 
rail is that the line is on the ground, and large wheels 
projecting from the middle of the carriage run on it, 
while on each side of the carriage there are safety 
rollers upon guide rails. In the mono-rail the line is 
elevated, with the carriages overhanging on each side, 
thus placing the center of gravity below the rail. The 
experimental railroad will cost $70,000, and the line 
will be in working order by July. 
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1.— VACUUM TUBE CON- 
TAINING WATER. 



LIGHTNING ABOVE AND BELOW WATER. 

BY PROP. JOHN TROWBRIDGE. 

I believe that the following experiments show that 
lightning never strikes the surface of the sea. In 
studying the spectrum of water vapor, I have often 
endeavored to pass powerful sparks to the surface of 
water, in order to obtain a strong spectrum from the 
resulting volatilization. In every case sparks of high 
electromotive force resembling, as far as possible, 
lightning discharges, being with my apparatus six 
feet in length, refuse to strike the surface of a 
level basin of water, and pass to the edges of the 
containing vessel. Even if the terminal is brought 
close to the surface of the water, only a brush 
discharge manifests itself. In one experiment I 

inclosed water in the 
ends of a vacuum tube, 
Fig. 1. Having ex- 
hausted the tube to 
the point of the vapor 
tension of water, I en- 
deavored to force a 
discharge from the 
surface of the water, 
A, to that of B. This 
was found to be impos- 
sible. 

I was led to these 
experiments with the 
desire to obtain a 
spectrum of water va- 
por which would be 
free from all suspi- 
cion of the metallic 
lines of the terminals employed. Subsequent experi- 
ments, however, convinced me that with long sparks 
no metallic lines showed themselves at a distance of 
even two inches from the terminals. If the quantity 
of the discharge is made very large by the use of a 
powerful induction coil actuated by a Wehnelt or 
liquid interrupter, the metallic lines can be seen 
further than two inches from the metallic terminals. 

It is also extremely difficult to pass powerful sparks 
from one stream of water to another. In this case we 
also have two liquid terminals free from any suspicion 
of contamination of metallic spectra. My apparatus 
was arranged as shown in Fig. 2. A step-up trans- 
former, giving pow- 
erful discharges with 
a difference of poten- 
tial of one or two 
hundred thousand 
volts, was connected 
to two vessels of wa- 
ter which delivered 
two streams of wa- 
ter. It was interest- 
ing to see the two 
streams approach 
each other under the 
effect of the alternat- 
ing plus and minus 
charges. When the 
streams were attract- 
ed sufficiently near 
each other, a spark 
passed which, on ac- 
count of the high re- 
sistance of the water, 
did not give sufficient 
light for spectrum 
analysis. When salt 
was dissolved in the 
water, a brilliant 

spectrum of sodium vapor was obtained. The experi- 
ment affords a good class illustration of the attrac- 
tion of alternating currents, but did not serve my pur- 
pose in studying water vapor. It does not seem proba- 
ble that lightning discharges pass through regions in 
the air of heavy rainfall. 

Lightning discharges which seem to strike the se.a 
really pass from one region of the air to another, and 
it is only perspective which leads one to suppose that 
the discharges strike the water. It is remarkable that 




Fig. 2.— EXPERIMENT WITH 
STREAMS OF WATER. 




Fig. 3 — SPECTRUM OF WATER VAPOR. 

sufficient electric density can accumulate in the clouds 
to allow a discharge from one region to another. 1 
have reason to believe from my experiences with 
powerful discharges that we underrate the quantity 
and voltage of lightning. 

Benjamin Franklin would never have tried his 
famous experiment if he had previously used an ap- 
paratus similar to mine. 

Having failed to obtain the water-vapor spectrum 



with the use of water terminals, I turned my attention 
to the production of the electric spark under water. 
Certainly in this case I should have the light of aque- 
ous vapor in excess of the light of the metallic termi- 
nals. I found it was difficult to produce a spark under 
distilled water by the simple immersion of the termi- 
nals. It was necessary to seal platinum wires in glass 
tubes, and these wires should not emerge from the 
glass tubes to a greater distance than half an inch, 
and moreover should be immersed but a short distance 
below the surface of the water, if the water is con- 
tained in a glass tube of not more than two inches in 
diameter. If they are immersed to a depth of even 
two inches, the sparks I employ will instantly shatter 
the glass tube. The light of the electric spark under 
water is extremely brilliant, and resembles that of an 
inclosed arc lamp. There are no lines, however, in its 
spectrum. The spectrum, in other words, is continu- 
ous and like that of an incandescent solid. How shall 
we picture to ourselves the formation of this light? Is 
it due to the combustion of oxygen and hydrogen 
which are set free from the water, or is it possible that 
the particles of water vapor sufficiently removed from 
a state of continuity can become incandescent? The 
spectrum of powerful electric sparks in the atmosphere 
also shows a continuous spectrum underlying the 
bright lines which are due to oxygen, hydrogen and 
nitrogen. It is probable that this continuous spectrum 
is due to water vapor. The various spectra of light- 
ning obtained by different observers are due to differ- 
ent amounts of water vapor in the air. 

Here is the water-vapor spectrum combined with air 
lines (Fig. 3), the study of which led me to these ex- 
periments with electric sparks above and below the 
surface of water. It consists of a continuous spectrum 
with marked bands and collection of fine lines, which 
are collected together especially in the blue and violet 
parts of the spectrum, which is represented in the ac- 
companying photograph. 

I have said that it was necessary to be careful with 
the employment of powerful sparks beneath water or 
oil in glass tubes smaller than two inches in diameter. 
The glass is immediately shattered by an explosion 
which is not due to heated air suddenly expanding. I 
am inclined to attribute the explosion to the combina- 
tion of hydrogen with bubbles of air or oxygen. The 
dielectric is filled with a fine cloud of gaseous particles. 
When the surface of the water is covered by a thin 
film of oil, the water immediately, under the effect of 
the electric discharge, becomes opalescent and remains 
so for weeks. Thus we have an interesting case of 
troubled solutions. It seems to be an electric emul- 
sion formed by the liberation of extremely minute par- 
ticles of gas or air, which become coated by oil, and we 
thus have a medium filled with millions of minute 
soap bubbles. 

In Fig. 3 the broader spectrum is that of water va- 
por and air lines in the blue and violet. The narrower 
spectrum is that of the corresponding regions in the 
sun's spectrum. The photograph was taken with a 
Rowland concave grating and is therefore normal. 

The explosion is analogous to that of a dust explo- 
sion, with minute bubbles of gas instead of minute 
particles of carbonaceous matter submitted to quick 
combustion. It may be that the report of lightning, 
apart of course from the rolling of the thunder, is due 
to the explosion of the dissociated gas particles. When 
lightning exhibits a zigzag path, it occurs in low re- 
gions of the atmosphere, certainly below a thousand 
feet. Its spectrum will therefore show the ordinary 
atmospheric lines with a continuous spectrum under- 
lying, which is intensified where the hydrogen and 
aqueous lines occur, as is seen in the accompanying 
photograph. The hydrogen lines are very broad. When 
the discharge is above a thousand feet it loses its zig- 
zag character, and with the same voltage as in lower 
altitudes can be of great length. At still higher re- 
gions we have the aurora. Water vapor plays a con- 
trolling part in all these phases of lightning. 



A New Process ol Preserving Butter. 

The researches of Fehling have established the fact 
that gum-arabic and its concentrated solutions are 
not fermentable. Emile de Meulemeester, of Brussels, 
Belgium, has found by numerous experiments that, by 
mixing powdered gum-arabic with butter in the requi- 
site proportions for absorbing the water, the butter 
can be kept for a long period without becoming 
rancid. If a small quantity of salt be added the butter 
will preserve its aroma. This method of procedure 
is objectionable because it requires too large a pro- 
portion of gum-arabic and because the gum should 
be free from impurities. It is difficult to procure pure 
gum in large quantities, anu its price would speedily 
become prohibitive if the consumption were large. In 
order to obviate these disadvantages M. de Meule- 
meester proceeds in the following manner: Raw gum- 
arabic is' dissolved in water and the solution filtered 
to remove the impurities. The filtered solution is then 
mixed with the butter and the excess of liquid con- 
tained in the mixture is finally extracted. 
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RECONSTRUCTION OF THE UNION PACIFIC RAILROAD. 

The Union Pacific Railroad was the first trans- 
continental line to connect the Eastern States with 
the Pacific coast, and, as in the case of many of its 
successors, its line was located with a strict view to 
economy of first cost, and with little, if any, regard 
to economy of operation; consequently there are in 
this and in other pioneer roads so much sharp curva- 
ture and such steep grades that a severe limit is 
put upon the number of cars that can be hauled by 
a single locomotive. Of late years, as the traffic over 
these early roads has increased, the work of relocating 
the line, with a view to straightening out the 
curvature and easing the grades, has been 
pushed with more or less activity. Probably 
the greatest work of this kind is that which is 
now being completed on a stretch of the Union 
Pacific Railroad: between Cheyenne and Evans- 
ton in Wyoming. The execution of this costly 
reconstruction is due to the energy of H. G. 
Burt, the president of the road, and it is being 
carried on under the direction of J. B. Perry, 
the chief engineer. 

The greatest hindrance to transportation on 
the old line was the steep grade over Sherman 
Hill, which had a maximum ascent of 97.7 feet 
to the mile. To get around this obstacle, the 
line between Beaufort and Loraine, a distance 
of 30 miles, was relocated, and the new survey 
showed that the summit could be crossed at an 
elevation 250 feet lower than the old line, and 
that the desired maximum grade of 43.3 feet 
per mile could be obtained by cutting a tunnel 
about 1,800 feet in length. Including this re- 
construction, there are about eight different 



fuel used, and a considerable increase in the loads 
that can be hauled. Thus, the old grade of Sherman 
Hill necessitated the assistance of fifteen extra loco- 
motives to carry trains over the grade, whereas since 
the change no extras whatever are required. The 
total cost of the work has been put down at $15,000,- 
000, and it is estimated that the reduction in actual 
operating expenses and the increase in earnings will 
enable the road to recover the outlay within a reason- 
able time. 

The first improvement lies west of Cheyenne, in the 
Beaufort-Laramie cutoff. The distance by the new 





our illustrations in process of removal. A point of 
interest to those who have traveled over the Union 
Pacific line is that the new line will carry passengers 
across the summit, at a considerable distance from 
the great pyramid of cut stone, costing $80,000, which 
was erected at the old summit to the memory of Oakes 
Ames and his brother, through whose labors the Union 
Pacific Road was completed in a remarkably short 
time. 

The next cutoff, from Howell to Huttons, results in 
a saving of 3.11 miles of distance, with only a single 
one-degree curve in the whole 15 miles. The location 
from Cooper's Lake to Lookout saves 0.38 mile 
in distance; the grade is reduced from 52.8 
feet per mile to 43.3 feet, and the maximum 
curvature from 5 deg. to IV2 deg. At the next 
cutoff 12.03 miles of distance is saved, and the 
grade is reduced from 53.9 to 43.3. On the 
next, from Allen Junction to Dana, 3.87 miles 
is saved, and the maximum grade is reduced 
from 75.3 feet to 43.3 feet. At the summit 
there is a cut 65 feet deep and 1% miles long, 
while there is another on this stretch 80 feet 
deep and 1,000 feet long. Three cutoffs between 
Howell and Dana necessitated the handling of 
5,400,000 cubic yards of material. The next 
stretch of relocation saved 1.44 miles and in- 
volved the building of 42.83 miles of new track, 
the maximum grade being reduced from 70.22 
feet per mile to the standard maximum. About 
half a mile is saved on the next cutoff, which is 
10.64 miles in length, the maximum grade being 
reduced from 66.67 to the standard. On the 
new line, three miles west of the Green River, 
which follows the cliffs of the Union Bluffs of 



Removing: the Old Dale Creek Bridge. 




Fish Cut, Green River— Bryan Cutoff; Showing- the Old and New Lines. 



Constructing; One of the Great Fills. 
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West Entrance to the Aspen Tunnel. 



Dale Creek Fill; Buford-Laramie Cutoff. Height of Fill, 120 Feet; Amount of 
Material, 500,000 Cubic Yards. 

THE RELOCATION OF THE UNION PACIFIC RAILROAD. 



sections of the line between Cheyenne and Ogden on 
which the old line has been abandoned and an entirely 
new line built. In a distance of 512 miles, measured 
on the old line, 158 miles of new road have been 
constructed with a saving of 30.47 miles in dis- 
tance. In addition to this reduction there has 
been established a standard maximum grade of 
43.3 feet to the mile over a stretch of the road where 
formerly grades as high as 68 to 97.7 feet per mile 
existed. Moreover, the maximum curvature has been 
reduced from 6 deg. to 5 deg., 4 deg., 3 deg., and 
on one or two locations as low as 1 deg. The re- 
sult of this work will be a saving in the amount of 



line is 0.37 of a mile greater; but the object aimed 
at was the reduction of the grade, which has been 
brought down from 97.7 feet per mile to the ruling 
grade of 43.3 feet per mile. In this division are three 
very high fills, the largest of which is Lone Tree Creek, 
which is 130 feet high, 300 feet in length and contains 
350,000 cubic yards of material. The Dale Creek fill, 
as shown in the accompanying illustrations, is 120 feet 
high, and contains 500,000 cubic yards. The tunnel 
at the summit is excavated for 1,800 feet through 
solid granite. Change of location caused the abandon- 
ment of the well-known Dale Creek trestle bridge, 130 
feet high and 650 feet long, which is shown in one of 



the Green River, is what is known as the "Pish Cut." 
The new line, as shown in the accompanying illustra- 
tion, was cut out of the side of the bluff, and here 
was involved the heaviest rock work in open cut on 
the whole line. The next cutoff is 21.6 miles in length, 
and it saves 9.56 miles in distance, the grades being 
reduced from 68.6 feet per mile. On this cutoff is the 
Aspen tunnel, 5,900 feet in length. 

The new track will be laid throughout with 80-pound 
steel rails: Tie-plates have been used on all curves 
of 3 deg. and over, while the entire road from Chey- 
enne to Green River has been ballasted with disin- 
tegrated granite ballast. 
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WHERE INSTINCT FAILS. 

BY J. CARTER BEARD. 

Let the reader, as he finds occasion and opportunity, 
try the following experiment: 

Take a deep, wide-mouthed jar, say from seventeen 
to twenty inches long, with a neck from five to seven 
inches in diameter. In this imprison a bee and two 
or three flies. Place the bottom of the jar squarely 




FLY (FEEDING UPON THE HONEY DEW FURNISHED 
BY THE SARRACENIA) ABOUT TO ENTER THE 
PLANT UNDER THE HOOD. 

against a pane in the window,- drop the curtains about 
the jar, and unstop its mouth. The flies will in- 
variably make the most of the opportunity given 
them to escape; the bee, on the contrary, though 
popularly supposed to be the wisest of insects, will 
buzz inanely about the closed end through which the 
light comes, without seeking to escape in any other 
direction. Light and liberty with the bee are syno- 
nyms, and she will perish rather than prove false 
to her convictions. You can keep her confined with 
the back door of her prison house wide open as long 
as you choose; she will not find her way out. Open 
the window, reverse the jar, and she is off rejoicing 
about her business, for she is a business female in 
the strictest sense of the word, a person of regular 
habits, wedded to a life of routine, within the bounds 
of which her abilities are indeed wonderful. 

Mr. Fly, on the contrary, an idle fellow, "a man 
about town," whose Irregular habits subject him to in- 




A BEE (CHALICODOMA) ERECTING A SKYSCRAPER 
UPON A CELL ALREADY BUILT. 

numerable perils, has developed a faculty for getting 
out of scrapes which, though perhaps not equal to 
that he possesses for getting into them, is superior 
to anything of the sort his more industrious compeer 
can boast of. 

Near the cottage where an experiment similar to 
the one here described was, in pursuance of the sug- 



gestion of Sir John Lubbock, tried, grew some pitcher 
plants; and toward these, as if to show that the 
instinct of flies also has its limitations, the prisoner 
that first escaped from the jar made his way. These 
pitcher plants are the tippling places of fast insects 
of various sorts, particularly flies. Spread about 
the opening to the vegetable saloons is a regular 
free-lunch counter open to all comers. Mr. Fly, at- 
tracted by the drops of nectar upon the curious leaf 
of the Sarracenia, unsuspectingly follows the trail of 
treacherous sweetness to the portals of the vegetable 
saloon where the nectar is abundant. 

He is a thirsty individual; perhaps his free lunch 
makes him more so; and the cool, green depths of 
the pitcher-plant contain a store of tempting liquid 
refreshment. He crosses the hospitable threshold and 
enters what is to him a spacious and elegant apart- 
ment, strolling along, stopping here and there to sip 
a drop of nectar, until he is well within the walls of 
the enfolded leaf. Here he encounters a glazed zone; 
a portion of the leaf of such a peculiarly smooth 
and slippery surface, consisting of delicate, over- 
lapping glossy hairs, upon which even he, that can 
walk upside down upon a glass skylight, finds U 
difficult to keep his footing. He slips and falls, but 
spreading his wings, flies and attempts to alight on 
the opposite side, a little further down perhaps, to 
avoid the slippery zone, but encounters a surface 
thickly set with stiff, downward-pointing hairs, that 
affords him no footing; and even if he succeeds with 
the greatest difficulty in alighting, prevents his prog- 
ress upward. Taking flight again and pounding 
against the walls, bewildered, tired, perhaps stupefied 
or intoxicated by the food he has taken, he inevitably, 
sooner or later falls into the liquid at the bottom of 
the tubular leaf, a pool of death in which are already 
imprisoned the bodies of numerous previous victims, 
and so incontinently becomes a subject "to point a 
temperance lecture or adorn a tale." 

Nor is this the only way in which the instincts of 
flies mislead them. There are certain fungous 
growths belonging to the Phallus family, which give 
out a fetid odor very attractive to flies, which lay 
their eggs upon them, as they would upon decaying 
animal substances, with the result that the larva? 
when hatched perish for lack of food; this is also 
the case with the odors of several other plants. A 
smell of cooking cabbage, for instance, has an attractive 
effect upon bluebottle flies, which if not shut out 
gather in swarms about the place where that delectable 
vegetable is being prepared for the table. Sir Stam- 
ford Raffles, the discoverer of the Rafflesia Arnoldi, a 
large, fleshy parasite growing out of the roots of 
other plants, writes: 

"When I first saw it, a swarm of flies were hover- 
ing over the mouth of the nectary and laying their 
eggs in the substance of it. It had exactly the smell 
of tainted beef." 

Some very interesting and amusing experiments 
have been made in endeavoring to determine the 
nature of the instinctive faculty that impels the 
mason bees to build their curious structures. Mason 
bees fashion nests of very solid masonry. Chalicodoma 
muraria is solitary in her habits; she constructs her 
habitation alone and unaided, usually 
selecting a bowlder of considerable size 
as a solid basis upon which to build an 
adobe edifice of a suitable sort of earth 
moistened with her own saliva. When 
this is about an inch high she proceeds 
to fill it about half full of honey and 
of pollen; lays an egg on it, and closes 
it over with a roof of cement. After 
eight or nine of these cells have been 
completed she adds an additional pro- 
tection, a thick layer of mortar placed 
over the entire construction. 

A cell in an early stage of construc- 
tion was taken away, and in place of it 
was substituted one already built and 
stored with honey and pollen. One 
would, in such a case, naturally sup- 
pose that the mason bee, glad to be 
saved so much labor, would simply sup- 
ply the necessary egg and seal up the 
cell. But no, indeed! the regular, an- 
cient and established custom in the 
Chalicodoma order of procedure is far 
too important to be disturbed by a 
little thing like this; the bee calmly 
goes on building until the cell is built 
up as much as a third more than the 
proper height; then, although a suffi- 
ciency of provision for the larva? had 
been already supplied, she wastes la- 
bor in adding thereunto a second and 
a supererogative store of food. 

Another experiment consisted of 
piercing a hole in the cell below the 
part where the bee had been working, 
In this case the bee is of the same 
genus, but of a different species from 



that just described; it is the Chalicodoma pyrenaica. 
This species builds cells as does the other, but fills them 
with honey as she goes on, raising the walls a bit, then 
going on several expeditions for honey, then building up 
the walls again, and so on until the cell is finished. 

A cell was chosen which was almost completed, 
and while the bee was away a hole was pierced in 
the cell below where the bee was working, allowing 
the honey in the cell to gradually escape. Entirely 
ignoring an incident so contrary to precedent and 
established usage, the bee on her return calmly worked 




SMALL FLY ENTRAPPED BY THE BRISTLES OF 
SARRACENIA. 

away as if nothing had happened, adding mortar to 
the edges of the cell and honey, which immediately 
ran out, leaving the nest empty. This experiment 
was repeated many times with differences of details, 
but none in the results. As it might possibly be con- 
jectured that the bee had failed to notice the injury 
a cell was selected which had but a very littis honey 
in it. A large hole was made in this, which the bee 
returning with the honey certainly noticed, for she 
went down to the bottom of her cell, and not only 
examined the aperture carefully, but felt its edges 
with her antennae and pushed them through it. Did 
she then, as might naturally be supposed, stop it up? 
Not at all. To do so would be to prove false to all 
the traditions of her race — be a departure from the 
immemorial usages of the Chalicodomians, and intro- 
duce a new and a disturbing element into the ancient 
and honorable order of mason bees. 

However this is, the poor, devoted creature went on 
emptying into this vessel load after load of honey, 
which, as a matter of course, escaped at the bottom 
as fast as she emptied it at the top. All of one long, 
hot summer afternoon did she labor at this bootless 
task, and began again next morning. At last, when, 
regardless of the result, she had performed her pre- 
scribed duty in the prescribed manner, made the cus- 




THE PLANT RAFFLESIA ARNOLDI, GIVING OUT THE SMELL OF 
TAINTED BEEF, UPON WHICH FLIES LAY THEIR EGGS. 
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tomary amount of journeys and supplied the usual 
amount of honey, she conscientiously laid her egg 
and closed up the empty cell. 

A detail of her work shows its absolutely auto- 
matic character. When the bee brings provisions 
to add to the stock it has already collected she carries 
both honey and pollen; in order to deliver these she 
begins by going head first into the cell and disgorging 
the honey; then, coming out, she turns around and 
backs into the cell, and brushes and scrapes off with 
her hind legs the pollen, quantities of which adhere 
to the hairs that grow upon the under surface of her 
body. If, after the honey has been discharged, the 
bee is interrupted in her work, induced to get upon 
a straw and then removed a short distance, she re- 
turns as soon as she can to complete her task; but 
instead of going on with the performance at the point 
where the interruption occurred, she begins the series 
all over again, entering the cell (at least partially) 
head first, although she now has no honey to deliver; 
and having spent the time and gone through all the 
motions required by this ceremony, she comes out, 
turns around and adds the pollen. 

These are, of course, but a very few of the instances 
where instinct, or the reflex actions often called in- 
stinct, prove inadequate to accomplish the purpose of 
their existence. 

It is quite common to speak of the intelligence of 
insects, but it really seems, in the light of recent 
scientific investigations, almost as correct to speak 
of the intelligence of a watch. Insects doubtless ac- 
complish wonderful results, but such results seem to 
be effected (as are the equally wonderful adaptations 
of means to an end by the vital organs in our own 
bodies) by automatic, unconscious, and unintelligent 
obedience to internal or external stimuli. 



Engineering Notes. 

From London comes the news that Mr. Drummond, 
the engineer of the London and Southwestern Rail- 
way, has succeeded in applying the water-tube boiler 
to locomotives of his line. So eminently successful 
were the trials that it has been decided to use water- 
tube in place of fire-tube boilers. A Times corre- 
spondent states that in a journey from London to 
Salisbury a water-tube engine, drawing twelve cars, 
finished the trip without any difficulty whatever and 
without any priming. The coal consumption is said 
to have been less than 29 pounds to the mile. 

A writer in Nature points out the advantage that 
would be gained by the use of magnetic iron ore as a 
material for concrete blocks. He points out that if 
magnetite is used instead of ordinary rock in the 
shape of fragments, and magnetic sand or ilmenite 
sand instead of common sea sand, concrete blocks can 
be obtained which have all the strength of the ordinary 
concrete- blocks, and which weigh, when immersed in 
water, exactly twice as much as the ordinary blocks. 
Such an increase in weight makes the magnetic blocks 
far superior as regards resistance to the waves. Work 
constructed with magnetic blocks will stand when 
other work will be destroyed. 

The president of the British Board of Trade has just 
issued the new rules for the prevention of accidents 
to railway employes. An English correspondent ob- 
serves that the action is somewhat belated, consider- 
ing that it is two years since the Automatic Couplings 
Act was passed. It seems incredible that more lives 
are sacrificed each year on the railways than the total 
casualty list of eight of the biggest battles in the 
Transvaal. By the new rules the use of the pole for 
coupling and uncoupling purposes will cease at the 
end of this year, and all new wagons will be fitted 
with brake levers, while within a period of ten years 
the old rolling stock will be similarly improved. 

For many years the steam engine was a machine 
of low rotational velocities, the piston speed aver- 
aging two hundred and fifty to three hundred feet 
per minute only, and this was due chiefly to inade- 
quate machine tools and shop facilities which would 
not turn out work sufficiently true to allow higher 
piston speeds. For instance, bearings were not round 
and plane surfaces were not true; as a result, the 
wear and friction were great and shafts heated and 
cut. After better work was done the speeds were 
increased, so that now it is not unusual to find engines 
running at three times the speed of twenty-five years 
ago. One great' obstacle then was the wear of details, 
but the improvement in mechanical construction has 
been so great that there is actually less wear at high 
piston speeds than was the case when low speeds 
were used. One high-speed engine that had been in 
constant use for 1,560 days, thirteen hours daily, was 
lately examined, with the following results as to 
wear: Journals generally, from 0.002 to 0.007; con- 
necting rod brasses in crown, 0.02; crosshead pin, 
greatest wear in one part, 0.002; eccentrics, no wear. 
Another engine of a different make was examined 
after three years' constant use daily, and was in such 
good condition that it was connected up and started 
again without any repairs whatever. 
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SIMPLE AND INTERESTING INVENTIONS. 

Tool for Centering Drills. — In marking the center 
of a note to be drilled with a center-punch, the metal 
is often chalked to describe the 
circle. Since this circle is likely 
to be rubbed out, a number of 
points are pricked with a punch 
in the material along the circle. 
The marking of the points is a 
work of great precision; it re- 
quires accuracy and fine workman- 
ship. Lewis Williams of Johns- 
town, Pa., has invented a tool by 
which centering can be more rapid- 
ly and accurately accomplished. A 
center-punch forms the axis of the 
handle of the tool, and is mounted 
to rotate. A socket is secured to 
the punch by a setscrew and has 
a rigid arm to which a bar is 
pivoted, carrying a 
center point. The bar 
and arm are clamped 
in adjustable relation. 
It is obvious that the 
two points can be 
brought to any dis- 
tance within the lim- 
its of adjustment, and that the centering point can be 
applied to prick the center. The center-punch can 
then be swung around on the center-point as a center 
and tapped with a hammer to make an indentation. 

Clamp. — The ordinary carpenter's clamp has the de- 
fect that it cannot be adjusted to any desired angle. 
Hans Jorgensen, of Chicago, overcomes this defect by 
using right and left threaded handscrews. The jaws 
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CARPENTER'S CLAMP. 

are bored laterally to receive short pieces of shafting, 
each of which is bored to receive the right and left 
threaded handscrews. By means of this construction 
the jaws can be set at almost any desired angle to each 
other, thereby obviating the necessity of using addi- 
tional plugs in connection with the parts to be clamped. 

Sword-pistol. — Domenic A. Ricco, of Long Island 
City, N. Y., has combined a sword and a revolver in 
such a manner that one handle serves for both. Hence 
either weapon can be used without changing the grip. 
First the revolver can be brought into use until all the 
cartridges have been fired, and then the weapon can be 
used as a sword or cutlass. 

Lawn-sprinkler. — Among recent interesting inven- 
tions is a lawn-sprinkler for which a patent has been 
granted to A. Vandervoort, of Belleville, Canada. The 
nozzle of the sprinkler is automatically swung through 
a horizontal orbit and is at the same time slowly moved 
up and down, through a vertical arc, thereby largely 
increasing the area of lawn affected by the sprinkler. 
A flexible tube connects the nozzle to a rotating plug 
slowly driven, through gear connection, by a water- 
motor wheel. A thread formed on this plug engages 
and rotates a worm wheel. The nozzle is connected 
to cranks on the shaft of this worm wheel, thereby 
receiving its vertical movement. The speed at which 
the sprinkler operates is governed by regulating the 
amount of water used for turning the motor wheel. 
The base is provided with brace-arms to prevent the 
sprinkler from tipping under the pressure of the stream 
of water. 



The Inventor*' Institute. 

Our contemporary The Electrical Age publishes a 
letter from "An Old Inventor," which calls attention 
to a matter of sufficient importance to enlist the sym- 
pathies and active co-operation of everyone interested 
in engineering. 

The letter very truly states that most inventors 
are men without means to construct their machines, 
and suggests that one of the greatest needs of the 
present day is the establishment of an institution for 



the assistance of inventors. If a model shop could be- 
established on a self-endowed basis, the writer believes 
that men of science could easily be prevailed upon to 
act as governors and pass upon the inventions sub- 
mitted to them. Just how great the scope of such an 
Institution would be, could be determined only by expe- 
rience. It goes without saying that, by helping tfte 1 . 1- 
ventor, science in almost every branch would be r~n- 
idly advanced. 



The Qualities an Inventor Uluft Possess. 

There is no pursuit more fascinating than that of an 
inventor, writes Emil Berliner in the Saturday Evening 
Post. The inventor is privileged to dip into every 
calling. If he has the right sort of mind, it is not at 
all essential that he understand everything connected 
with the art with which he desires to make himself 
familiar. He need only take that particular corner 
wherein the problem that he is after lies, and work it 
thoroughly. But thorough the work must be. He must 




SWORD-PISTOL. 

have more than the patience of Job, more than the- 
perseverance of the beaver, more than the industry of 
the bee. He must work hard, and be content to work 
for months at a time without making any apparent 
progress. He must be content to travel over the same 
field again and again and again, indefatigably. That is 
the secret of the inventor's success — never-ending ap- 
plication. The idea that an inventor is necessarily a 
genius is entirely fallacious. Genius for invention is 
merely the capacity for concentration and for work. 
Given these qualities, and a power of close observa- 
tion, and you have the make-up of a successful inven- 
tor. He need be no learned scientist, and yet he may 
be able to work up most valuable inventions in many 
sciences. He need be no perfectly trained electrician, 
and yet he may be able to work up a valuable electrical 
appliance. But always he must be prepared to take- 
advantage of new phenomena, and to know all about 
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LAWN SPRINKLER. 

the field in which they lie. Many of our most impor- 
tant inventions are the result not so much of deep- 
knowledge as of the power of observation and the 
ability to appreciate the possibilities of phenomena 
that the less observing would pass by without seeing. 
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THE CHAINLESS-BICYCLE COASTER-BRAKE GEAR- 
CHANGER. 

Prom the very advent of the safety bicycle inventors 
began to devise speed-changing gears, which, as a 
general rule, were so fearfully complicated as to be 
utterly impracticable. Difficult as the problem has 
Lcen, so far as the chain bicycle is concerned, it must 
be confessed that it has not become simpler in the 
modern chainless wheel. The chief requisites of sim- 
plicity of construction and certainty of operation have 
been so wofully lacking in the speed-changing gears 
devised for both forms of bicycles that bicycle manu- 
facturers have almost given up the hope of ever 
securing the contrivance they desire. Among the 
inventions recently patented in the United States is 




THE MAYNES CHAINLESS SPEED CHANGING GEAR 

a differential gear for chainless bicycles which seems 
to possess all requisites to such an eminent degree 
that it will shortly be adopted by one of the leading bi- 
cycle companies. The inventor of the device is Hyla 
F. Maynes, of Corning, N. Y., formerly of Gaines, Pa. 
The accompanying illustration is reproduced from a 
bicycle to which the invention has been practically ap- 
plied. 

Broadly speaking, the changeable gear consists of 
two gears, A and C, carried on the drive-shaft pass- 
ing through one of the hollow, lower braces; inde- 
pendently acting gears, B and D, respectively meshing 
with the gears, A and O, and carried by hubs adapted 
to rotate within the hub of the rear wheel; and a 
clutch mechanism of approved form, which is oper- 
ated by back-pedaling. The gears, A and B, and G and 
D, provide two speeds; when the one set is in opera- 
tion, the other set is left to rotate. The gears run 
one within the other and are never disengaged from 
each other. If the rider wishes to coast the pedals 
are held still. In order to apply the brake, which 
is of the well-known A. B. C. type, the pedals are 
pushed back about 1-16 of a revolution. A backward 
movement of about 1-32 of a revolution will change the 
gear from high to low, or from low to high. The brake 
can also be applied without changing the gear. The 
clutch mechanism employed locks the gear to be used 
to the driving axle, and releases the other gear. A 
clutch, O, shown in the diagram serves the purpose 
of separating the clutch members. In the diagram 
the letter H represents the brake lever of the A. B. C. 
brake. The wheel from which our photograph was 
taken has been ridden for two years without serious 
accident. 



that has an annular head, and on the pulley side of 
the shell is a standard that has a disk head. These 
heads are circular, and near the outer edge of each 
is a circular series of slots. Bolts extend from the 
side walls of the shells through the slots of the head, 
and are provided with washers and nuts." If these 
nuts are loosened the shell is free to be adjusted about 
the axis of the blast wheel in either direction; and 
if the bolts are removed the shell may be completely 
revolved and set with the discharge outlet pointing 
either vertically up or down; 30 deg.up or down; 45 deg. 
up or down; 60 deg. up or down, or horizontally to 
either side or to any intermediate angle. When the 
discharge is pointed in the desired direction, so that 
the discharge pipe may be connected in the most 
convenient manner without elbows or angles; 
the bolts are replaced and the nuts tightened 
to secure the shell in that position; also, 
when the bolts are removed the shell may be 
taken from between the standards and re- 
placed in a reversed position — i. e., with the 
inlet on the opposite side — thus converting a 
right-hand machine into a left-hand machine, 
or vice versa as may be desired. 

This construction enables the user to place 
the exhauster either on the floor, or reverse 
it and bolt direct to overhead timbers, thus 
saving the cost of building an expensive plat- 
form on which to place the exhauster, allow- 
ing the machine to be operated to the best 
advantage without the use of cross belt, etc. 
After using the machine for a time in one 
place, if the user desires to make changes in 
his plant, thus changing the piping system, 
he may change the exhauster from a right- 
hand to a left-hand, or vice versa; change 
the discharge so it will point in any desired 
direction; place the machine on a floor or reverse it 
and bolt direct to overhead timbers, etc., and not be re- 
quired to purchase a new machine in order to comply 
with the conditions of the altered arrangements. The 
simple construction of this exhauster combines over 
twenty machines in one, and all the changes and 
adjustments can be made with the aid of a monkey 
wrench only. 

The shells are built of sheet steel, while the other 
parts are of gray iron castings with the exception of 
the shaft, which is of best steel for the purpose. The 
machine is fitted with reversible bearings of the well- 
known ring-oiling type, which allow it to be operated 
with very little attention; all that is necessary is to 
keep the oil reservoirs supplied with oil. It is made 
with very heavy blast wheels in order to withstand 
the wear and tear of shavings, chips, blocks, etc.. 
which pass through the machine. It is especially 
adapted for handling shavings, sawdust, chips, etc., 
from woodworking machinery; dust, lint, etc., from 
polishing and buffing wheels; for conveying wool, cot- 
ton, and all kinds of like material; for removing 
steam, gas, smoke and odors; for heating and ventil- 
ating purposes, and for mechanical forced and in- 
duced draft apparatus. The manufacturers are the 
Hartford Blower Company, 70 Suffield Street, Hart- 
ford, Conn. 



complete combustion. There are no flat places or cor- 
ners in the boiler where mud can collect and cause 
overheating of the seams. All flanges look outward, 
thus greatly facilitating the calking and inspection 



THE HARTFORD STEEL-PLATE EXHAUSTER. 
The accompanying cut illustrates the Hartford 
patent adjustable, interchangeable and reversible steel- 
plate exhauster. The journals are supported by self- 
oiling bearings, secured to standards which are adapt- 
ed to be bolted to a floor or to overhead timbers. On 
the inlet side of the shell is a supporting standard 




THE HARTFORD STEEL-PLATE EXHAUSTER. 



THE REGAN LOCOMOTIVE BOILER. 

A locomotive boiler, which is arranged to provide a 
large heating surface and to insure complete combus- 
tion of the fuel, has been recently invented by Mr. John 
J. Regan, of 166 Third Street, Jersey City, N. 
J. It consists essentially of two shells, one 
being arranged eccentrically within the other. 
There is thus formed between the shells a 
steam and water compartment leading to a steam 
dome, from which extends the usual supply-pipe carry- 
ing generated steam to the engine. The near end of 
the internal shell, as shown in the illustration, forms 
a fire-box, from which a set of smoke-flues extend, 
through a water-compartment, to an auxiliary combus- 
tion chamber containing water-jacketed deflectors. 
Thence a second set of smoke-flues extend through a 
second water-compartment to the smoke-box. Under 
the grate in the firebox is an air inlet which is pro- 
vided with a valve under the control of the engineer. 
A similar inlet is located in the auxiliary combus- 
tion chamber. The smoke and gases, passing through 
the first set of flues, enter the auxiliary combustion 
chamber, and after passing downward under the first 
deflector and upward over the second, continue 
through the next set of flues to the firebox. 

It is evident that this arrangement provides a large 
heating surface resulting in greater economy in the 
consumption of the fuel. There is a complete circula- 
tion of water, which is an important factor in keeping 
all surfaces at a uniform temperature. The combina- 
tion of two sets of flues with an auxiliary combustion 
chamber results in utilizing more of the heat in the 
gases, and this, together with the arrangement of the 
deflectors, insures the consumption of a large propor- 
tion of the sparks now thrown out of the stack. When 
it is found necessary, air can be admitted to the fire- 
box and the auxiliary combustion-chamber to insure 




THE REGAN LOCOMOTIVE BOILER. 

of the seams, and the flues being shorter than in pres- 
ent boilers, will necessarily have a longer life. 



STATION INDICATOR. 
Our illustration shows a simple and durable appar- 
atus which is designed for use in railroad cars and 
street cars to display the name of the next station or 
street prominently. It is the invention of A. M. Taylor, 
of Port Ewen, N. Y. The apparatus is contained in a 
neat casing which may be secured to the side of the car. 
Within the casing and mounted on a roller at the bot- 
tom, is a web of paper on which the station or street 
names are printed. The web passes up over two idlers 
at the center of the indicator, and thence to a take-up 
roller at the top. The portion of the web between the 
two idlers is displayed through a window in the front 
of the casing. The take-up roller is loosely mounted 
on a shaft, to which is fastened a ratchet wheel adapted 
to engage a spring-pressed pawl fulcrumed on the end 
of the take-up roller, so that the latter moves with the 
shaft when the paper is being wound up, but is indepen- 
dent when the motor-spring is being wound up, or when 
the paper is being wound back and reset. A gear 
wheel is loosely mounted on one end of the shaft and 
is connected to it by means of a pawl and ratchet, 
whereby the gear is caused to turn in the direction in 
which the paper is wound, but is stationary when the 
shaft is turned in the opposite direction to wind up the 
motor-spring. The spring is secured to and coiled about 
the shaft, its outer end being attached to the casing. 
Near the periphery of the gear-wheel is a slot adapted 
to receive a pin which keeps the wheel from turning. 
By pressing the button near the top of the indicator, 




A NOVEL STATION INDICATOR. 

this locking pin can be withdrawn, thus permitting 
the wheel to rotate until it has made one complete re- 
volution, when the pin, under tension of a spring, snaps 
again into the slot and locks the mechanism. A suit- 
able escapement is connected with the gear-wheel to 
govern its motion. 

In operating this indicator the attendant of the 
car needs merely to press the button and the mechan- 
ism will automatically wind up, the web stopping when 
the roller has made one complete revolution, which 
will bring the next station or street name into view. 
The web is long enough to have the return stations in- 
dicated on the unrolled half. A thumbnut is attached 
to the shaft of the lower roller, by the turning of which 
the web can be wound back and reset. The motor- 
spring may be wound up by a key or crank applied to 
the squared end of the take-up-roller shaft. 
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Brief Notes on Patents. 

Some time ago we called the attention of our readers 
to the fact that the Examiner of Interferences of the 
United States Patent Office had awarded priority of in- 
vention to Linde in the Liquid Air Interference, Trip- 
ler vs. Linde. News now comes from Washington that 
the Board of Examiners-in-Chief has affirmed the de- 
cision of the Primary Examiner. 

A New Haven photographer, A. Hyatt Verrill, a 
son of Prof. Addison E. Verrill, of Yale University, 
announces further discoveries in his experiments with 
color photography. Verrill says he has found it pos- 
sible to produce "aurotypes" and "argentypes" simply 
by depositing gold and silver in metallic form on 
glass, wood, metals and even on paper. The pictures 
thus made are claimed to be absolutely permanent. 

A company is being formed in St. Louis for the man- 
ufacture of the power plow designed by Richard J. 
Gatling, the designer of the famous rapid-fire gun 
bearing that name. This machine is said to do the 
work of from thirty to forty men, using from sixty to 
eighty horses, and the cost per day for fuel is said to 
be six dollars when using oil, wood or coal and two dol- 
lars per day when using gasoline. A wheat drill may 
be attached to the machine, and the grain sown as the 
disks turn up the earth. The first public appearance 
of the Gatling plow will be at the St. Louis exposi- 
tion. 

Jerome Wheelock, the builder of the Wheelock en- 
gine and an inventor of national repute, dropped dead 
on the street on February 25 in Worcester, Mass., 
where he resided. Mr. Wheelock began life as a ma- 
chinist and soon developed into an inventor, his first 
important work being a piston packing. The engine 
designed and built by him had many novel features, 
and it was a feature of the Centennial Exhibition, 
where it was shown for the first time. Nearly all of 
his patents related to the steam engine. Mr. Wheelock 
was a member of the American Society of Mechanical 
Engineers. 

The ninety-fourth anniversary of the first successful 
burning of anthracite coal in a grate was celebrated 
at the old Pell Hotel in Wilkesbarre, where that in- 
teresting event took place. The old fireplace and grate 
are still preserved, and the room in which they are 
located was gayly decorated in honor of the event. A 
banquet was served, and among the speakers was H. 
P. Fell, a descendant of Jesse Fell, the old proprietor 
of the house. The first steps were taken toward the 
celebration of the centennial anniversary of the dis- 
covery six years hence, and it will in all probability 
be an affair of national and State importance. 

An explosion took place in the nitro-glycerine house 
of the Cerberite Manufacturing Works at Ardwick, 
Md., on the morning of February 5, and although the 
concussion was terrific, a large quantity of the cer- 
berite, which was stored in another house only a short 
distance away, was not affected, thus giving a practical 
demonstration of the remarkable quality of the explo- 
sive, which, it is said, requires the combined action of 
flame, heat and concussion to detonate. In practice, a 
percussion cap is used to explode it. Cerberite is the 
discovery of Count Sergy de Smolianoff, a Russian 
chemist who died about a year ago in Washington, 
D. C. 

The removal of electric incandescent lamps is such 
a common form of nuisance that there seems to be 
some demand for the locking lamp socket which has 
been recently patented by Charles R. Barrett and El- 
wood C. Phillips, of Chicago, 111. There is a closed 
chamber located laterally at one side of the lamp 
socket, inside of which is a locking detent supplied 
with the usual spring. In the walls of the chamber is 
a keyhole for the insertion of the key with which to 
throw back the locking mechanism. It is the custom 
in many places to turn the lamp out of or into service 
by giving a twist to the bulb, and this locking arrange- 
ment does not in the least interfere with this. The 
locking detent engages with a recess in the threaded 
foot of the lamp, and this permits of a certain amount 
of freedom in the turning, of the lamp in its place. 

Dr. M. G. Burgess, of Herkimer, N. Y., besides being 
a very busy physician is an inventor and an excellent 
mechanic. He has recently secured patents on an 
operating table which is said to have many advantages 
over the old type. After designing a table to meet the 
demands of the operating surgeon, the doctor, with no 
other assistance than that of an unskilled man, set 
about and built a table which would be considered a 
very flattering job turned out from a well-equipped in- 
dustrial plant. The table works on the hydraulic prin- 
ciple, and the motions of raising, lowering and tilt- 
ing are all controlled by a single lever, which is a great 
convenience, these motions all requiring a separate 
lever in all the types now in use. The system of drain- 
age marks an improvement also, as all fluids are caught 
at once and disposed of, no matter what the position oi 
the table is. Although there is great freedom pei 
mitted in the movement of the table, the mechanism 
is very simple and devoid of cogs, gears and ratchets. 



Legal Notes. 



Houghton, Mifflin & Co. have brought two cases up 
before the Court of Appeals which involve alleged copy- 
right infringement of two of their publications. The 
first of these appeals, in which Dutton & Co. are the 
respondents, originated in a bill to protect a copyright 
in a portion of "The Minister's Wooing;" the second 
is based upon an alleged copyright infringement of a 
portion of "The Professor at the Breakfast Table." 
The copyrights were taken out under the Act of Febru- 
ary 3, 1831. Both parties claim the benefit of a re- 
newal. 

Twenty-nine of the forty-two chapters of "The Min- 
ister's Wooing" were serially published in the Atlantic 
Monthly from December, 1858, to October, 1859. In 
October, 1859, Mrs. Stowe took out a copyright of 
"The Minister's Wooing," as a whole, and in the book 
published by her authority a proper notice of this 
copyright was entered. After taking out this copy- 
right the remaining thirteen chapters were published 
in the Atlantic Monthly for the same year, and the 
numbers in which they appeared bore on the title 
pages "Entered according to Act of Congress in the 
year 1859, by Ticknor & Fields, in the Clerk's Office 
of the District Court of the District of Massachusetts." 
The Circuit Court found that the publication of the 
first twenty-nine chapters without any copyright aban- 
doned them to the public, and that as the remaining 
chapters were published with no notice of the copy- 
right, except that which we have stated, sufficient 
notice was not given of a copyright by Mrs. Stowe. 
The Circuit Court of Appeals affirms this decision of 
the lower court. 

So far as "The Professor at the Breakfast Table" 
is concerned, ten of the twelve parts of which it is 
composed were published serially in the Atlantic 
Monthly between January and October, 1859, without 
any notice of copyright. The remaining two. parts 
were published in the following December, upon which 
a copyright was obtained, and a notice thereof given 
in the magazine in the manner adopted in the case 
of "The Minister's Wooing." When the entire work 
was published in one volume Dr. Holmes copyrighted 
it. The Circuit Court of Appeals held in accordance 
with the lower court that a literary work published 
serially with the consent of the author, and copy- 
righted in the name of the publishers, gives rise to 
such conditions that the author cannot subsequently 
secure the copyright. If the author subsequently re- 
publishes the work in book form, with a copyright 
notice in his own name, such republication with such 
notice effects, under the statute, an abandonment of 
the copyright. 



The Stanley Steam Carriage in Court. — The Whit- 
ney Motor Wagon Company has brought suit against 
the Stanley Brothers, Newton, Mass., for infringe- 
ment of its patents. It is claimed that the Whitney 
patents antedate the patents of Francis E. and Free- 
land O. Stanley. The Whitney patent, No. 652,941, 
contains 46 claims, and is said to cover the foundation 
principle of the steam vehicle. It is asserted that the 
Stanley vehicle is a direct infringement of the original 
Whitney wagon, which was built in September, 1897. 
In that year Mr. Whitney, it is claimed, not only 
turned out the first steam carriage made in this coun- 
try, but also built an improved carriage. The Stan- 
leys are the inventors of the steam carriages sold 
under the names of "Locomobile" and "Mobile," the 
rights to manufacture which were acquired by Amzi 
L. Barber and J. Brisben Walker, the former president 
of the "Locomobile" Company of America, and the 
latter president of the "Mobile" Company of America 
and editor of the Cosmopolitan Magazine. Since sell- 
ing this invention the Stanley Brothers have produced 
a new vehicle, which differs somewhat from the orig- 
inal, but which is declared to possess the fundamental 
principles of the first vehicle. It is claimed that this 
machine is an infringement of the Whitney carriage; 
that the Stanley Brothers had had ample opportunity 
to inspect the wagon, which was at the Mechanics' 
Building, Boston; that the Stanley vehicle was not 
produced until after Whitney's had been inspected, and 
that the Stanley carriage is a close copy of the Whit- 
ney vehicle. The outcome of the suit will be awaited 
with interest. 



The case of Metz vs. Johnson, decided in the Circuit 
Court for the District of Massachusetts, shows that 
an inventor cannot be too careful in patenting im- 
provements upon his device. The Metz patent, for a 
bicycle pedal, claimed pintles having screw-threaded 
ends, the inventor intending to attach the pintles to 
the crankshafts by means of the screw-threaded ends 
without employing any of the old independent device, 
for holding them firmly in place. Before the grant 
ing of the Metz patent both the right-hand and tht> 
left-hand pintles were threaded with a right-hand 
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screw-thread. Difficulty arose from the fact that the 
right-hand, pintle was likely to become loose in the 
crank. Metz's idea was to master that difficulty by 
putting a left-hand screw-thread on the right-hand 
pintle and a right-hand screw-thread on the left-hand 
pintle, but, in practical operation, the tendency was 
to unscrew both pintles in the crankshaft arms. As 
a result of observation and experiment the inventor, 
after his patent was taken out, conceived the idea of 
reversing the screw-thread, and doing what had never 
been done before in connection with bicycle pedals, 
or, as far as shown, in any other art, by making a 
right-hand pintle with a right-.hand thread, and a left- 
hand pintle with a left-hand thread. Automatic tight- 
ening of both pintles resulted by reason of the lost 
motion of the pintle in actual use, which tended to 
screw home both pintles. If the patentee had con- 
ceived that idea at the time of his patent, and had 
described it in connection with the other elements, or 
if the combination which he described had possessed 
the inherent capacity or function of accomplishing the 
new result, there would have been no doubt as to the 
validity of the invention. But the patentee did not 
describe such means, nor had he discovered these 
means at the time of the issue of the patent. The 
discovery was valuable. In view of the fact that the 
function of automatic tightening resulted from inven- 
tion subsequent to the granting of the patent, through 
a rearrangement of the means described, the Court felt 
constrained to hold the Metz- patent void. 

Upon the application of Dr. Dadirrian, Judge Blanch- 
ard, of the New York Supreme Court, issued an injunc- 
tion restraining William Hames from using the word 
"Matzoon," holding that the term was an arbitrary 
designation and a proper subject of a trade-mark, which 
is the exclusive property of the company. The de- 
fendant urged that the word was not fanciful, but 
descriptive of a food that has existed for years in 
Armenia and other Eastern countries known by the 
name of Madzoon or Maadzoon, being a species of 
fermented milk having the consistency of jelly or of 
cup custard, and that when in liquid form it was 
known as Taa; that it was first introduced into this 
country in 1885 by Dr. Dadirrian, and that through 
his efforts the article has a commercial value to-day. 
The judge adds that the question as to whether the 
word "Matzoon" is a proper subject of trade-mark has 
already been before the courts of this country, the 
federal courts holding that the word could not be 
appropriated as a trade-mark, and the courts of this 
State holding to the contrary. 

In closing, Justice Blanchard says: "The equities 
of the case are with the plaintiff, and until the higher 
courts of the State hold otherwise I prefer to follow the 
decisions of the courts of this State." 

Invention Changed by Assignee. — An agreement be- 
tween the inventor of improvements in automatic air 
brakes and a railroad company, granting to the latter 
the license and right to use the invention, and equip 
their rolling stock in whole or in part with the same 
during the term of the patent, does not entitle the 
company to make important changes in the mode of 
constructing the brake and in using the brake so al- 
tered, especially if they use, and claim to use, it as the 
invention of such inventor. — MacLaughlin vs. Lake 
Erie & D. R. Ry. Co., 2 Ont. Law Rep. (Can.) 190. 



Broadening Claims on Reissue. — The claims of a 
patent which has been in existence for ten years, during 
which time it has been before the courts in a number 
of cases, and construed and held valid, cannot be 
broadened by a reissue to cover structures which the 
courts had previously decided did not infringe; and 
particularly where such broadening of the claims elim- 
inates the distinctive feature of the invention, upon 
which alone the validity of the original patent was sus- 
tained, and of which decrees for infringement were 
predicted. Troy Laundry Machinery Co., Limited, 
et al. vs. Adams Laundry Machinery Co. et al., 112 
Fed. Rep. (U. S.) 437. 



Combining Scientific Names. — After certain medi- 
cines have been discovered and named, and their ef- 
fects on the health have been investigated, and the 
results of such investigation published to the world 
for several years, a manufacturer of a preparation for 
the same purpose could not adopt a combination of 
the names of such first-discovered medicines, and 
thereby prevent the use of such names, or a combina- 
tion thereof, by other manufacturers of similar prepar- 
ations. Searle & Hereth Co. et al. vs. Warner, 112 Fed. 
Rep. (U. S.) 674. 



Usefulness of Invention. — The degree of utility of 
a patented article does not affect the question of 
patentability, nor does the length of time it will last 
and continue useful, but, if it is useful at all, that 
is suffieient to sustain the patent. 

Ill Fed. Rep. (U. S.) 916. 
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RECENTLY PATENTED INVENTIONS. 
Hardware. 

TRACE-FASTENER. — W. Freeland, Brook- 
lyn, N. Y. The object of the invention is to 
provide a spring catch, which, while cheaply 
constructed, will be so durable as to stand 
the hard usage to which it is necessarily sub- 
jected. The spring is fully protected from 
rough usage, and cannot be struck and broken, 
or jarred out of place. No rivet or oth- 
fastening is required to hold it in place. 

DOOR-LATCH.— I. D. Beach, MarblehitI, 
Mo. In this door latch a spring-pressed latch 
bar, a keeper-bar and a looped handle are all 
formed of the same piece of wire rod, and 
may be combined with a rockable tripping 
lever adapted to work the latch-bar. 

SASH-FASTENER.— W. R. Abrasis, Port- 
land, Oregon. This invention relates to a de- 
vice for fastening window sashes adjustably 
together. It comprises a bolt arranged to 
engage the sash and controlled by a peculiarly 
formed lever having connection with the bolt 
to throw it from one position to the other. 



Machines and Mechanical Devices. 

MACHINE FOR TURNING IRREGULAR 
FORMS. — A. lehmaxx, New York, N. Y. The 
invention provides a machine for automatically 
turning irregular forms, such as tobacco pipes. 
A work-holding frame carries the work against 
a rotary cutter. A model on this frame bears 
against a circular disk, to which it is held by 
a weight. The proper form is thus given to i 
the work which must bear the same relation to I 
the cutter as the form does to the disk. 

CLUTCH. — J. Turxkull, Dundee, Scotland. ! 
In this clutch the advantages of friction en- j 
gagements are combined with those of a posi- 
tive or non-slipping drive. The invention com- 
prises two cones fitted to slide one upon the 
other, one of the cones being chambered and 
provided with grooves in its peripheral wall. 
A head fits into the chamber of the cone and 
is provided with pivoted and spring-pressed 
fingers engaging these grooves. The fingers are 
disengaged by a ring which can be operated to 
slide over and depress them. 

DITCHING AND DREDGING MACHINE.— 
C. E. Wilson, St. Louis, Mo. In ditching, the 
earth is scooped up by buckets hung on a large 
wheel lying partly in the ditch. The wheel 
has along its periphery a crown-gear which 
engages a driving pinion. Each loaded bucket 
as it is carried to the dumping position strikes 
a latch which releases a chute and throws it 
laterally so that the load it receives will be 
discharged beyond the side of the wheel. in 
dredging, the machine is mounted on a suitable 
vessel, and, owing to the chutes which are 
tiltable to either side, the material may be 
conveniently dumped into scows lying alongside 
the vessel. 

FEEDING MECHANISM FOR SEWING- 
MACHINES.— F. O. Beug, Spokane, Wash. 
The invention has for its object to provide a 
simple device operating to draw the stitched 
goods from the machine, thus leaving both 
hands of the operator free to feed the goods 
to the machine. This is done by mounting a 
pair of drawing rollers back of the needle, 
which are operated to hold the material taut. 

ELEVATOR.— W. J. O'Byrne, Catoosa, In- 
dian Ty. The invention relates to an elevator 
in which buckets are employed on a traveling 
belt. Aprons are employed on each side of 
the buckets to prevent particles of stone or 
other material from falling between them and 
the belt. 

RAISING AND LOWERING APPARATUS 
FOR MINES OR THE LIKE.— D. Davy, Shef- 
field, England. The invention relates to con- 
tinuously-running apparatus for raising and 
lowering in mines, and the improvements aim 
to allow longer pauses to be made by the 
cages at the top and bottom landing stages, 
for the purpose of affording more time for 
loading and unloading without interrupting 
the movement of the chains and their driving 
gear. The cages are suspended from slings 
attached to the chains. On reaching a land- 
ing point," each cage is set down and detached 
from the sling by which it was brought to that 
point, and after remaining there at rest, 
while the chains travel a distance equal to 
that between two consecutive slings, the cage 
is picked up again by the next succeeding sling 
of the series, carried to the next landing point 
and there deposited, to be picked up again by 
the next sling. 

TYPEWRITER. — J. B. Vidal, Havana, Cuba. 
The improvements are made in the keyboard 
which aim to facilitate rapid writing. The 
outer keys for each hand are slightly higher 
than the middle key, so that the little finger, 
thumb and other short digits, can reach the 
keys with as little effort as the long finger. 
For the fingers that are not much used, and 
therefore clumsy to manipulate, the keys are 
provided on one or more sides with L-shaped 
guides. 

MANTLE-TRIMMER.— C. Wagner and W. 
Wendtland, New York, N. Y. The machine 
comprises a set of knives operating in con- 
junction with a mandrel for trimming the 
tubular fabric, one set of knives being arranged 
to advance and cut a portion of the fabric, and 
then recede a little to hold the latter in posi- 
tion, while the other set advance and cut the 
remaining portion of the fabric. 

MACHINE FOR PREPARING PAPER FOR 
STEREOTYPE MATRICES.— R. M. Severs, 



Ntw York, N. Y. The machine comprises a 
frame and a pot for holding a liquid adhesive 
in which a number of independent rollers are 
journaled for the purpose of carrying moving 
webs of paper through the adhensive. Pres- 
sure-rollers are provided for squeezing the 
webs together, and separate rollers feed dry 
webs of paper above and below the immersed 
webs arriving "from the pot. The product is 
then cut by a cutting mechanism near the 
pressure-rollers.- 



Railway Contrivances. 

CAR-COUPLING.— W. II. Cordill, Grand 
View, So. Dakota. The object of the inven- 
tion is to provide a device whereby a train 
of cars may be uncoupled at any desired point 
by turning the line of rods from either end 
of the train. The coupling-heads are placed 
inside a cylindrical draw-head provided with 
arms extending outwardly and forwardly, each 
draw-head being automatically locked to the 
cylinder of an opposing draw-head. When 
the rods connecting the couplings are turned, 
the coupling-heads are unlocked, thus discon- 
necting the car. By the turning of the rods 
the coupling-heads of a train are, one after 
another, brought under the control of the 
operator until the coupling is reached which 
is to be disconnected. Thereupon a single 
turn of the rod in the opposite direction un- 
locks this coupling and all the coupling-heads 
on the rod will be simultaneously returned to 
their initial positions. 

MEANS FOR PROVIDING BRAKES TO 
RAILWAY VEHICLES.— J. Bowman. Peters- 
burg, So. Australia. The invention is devise-d 
to provide a simple, but inexpensive arrange- 
ment for the combination of independent 
brakes, with a continuous and simultaneous 
action in railway trains, so that in the event 
of an accidental division of the train, the 
brakes are automatically applied. The brakes 
which are normally down are connected with 
the draft-rod ; therefore, when it is desired to 
move the train it will not be necessary to lift 
the brakes of each truck separately, but the 
engine will be operated to put tension on the 
draft-rod of each car, thus lifting the shoes 
from the wheels. In going downhill or stop- 
ping, the tension on tke draft-rod will be re- 
leased, and the shoes will spring back onto 
the wheels. 

LOCOMOTIVE FRONT-END COUPLING 
GEAR.— J. F. Dunn, Salt Lake City, Utah. 
Effective mechanism is provided for automat- 
ically locking the coupler in elevated position 
so that the accidental collapse of the coupler 
will not be possible. The coupler is held up 
by toggle arms which are operated by a piston 
in a fluid-cylinder. A bolt, lifted by the ten- 
sion of a spring, locks the toggles in place. 
This bolt is so connected with the fluid-cyl- 
inder that when fluid-pressure is applied, it 
will first withdraw the bolt and will then act 
on the piston of the cylinder to break the 
toggle and move the coupler down. 



Miscellaneous Inventions. 

WASHBOARD.— W. II. Manet, Franklin, 
Tenn. The washboard is curved about a longi- 
tudinal axis, the radius of the curve corre- 
sponding to the ordinary washtub, so that 
when placed in the tub the washboard will 
lie close to the operator. The central trough 
causes the water and suds to flood the clothes 
better and drains the water away from the 
sides. 

SCRAPER.— D. E. Preston and W. H. At- 
kinson, Omaha, Neb. The scrapers are used 
in pigs'-feet-cleaning and aim to effectively 
and quickly clean pigs' feet, pigs' heads and 
like articles, without requiring subsequent 
trimming with the knife, and without danger 
of cutting the article. 

CHUTE. — W. L. McCabe, Tacoma, Wash. 
This invention relates to means for delivering 
goods by gravity along an inclined chute into 
the hold of the vessel, and aims to regulate tlie 
descent of the goods, so as to avoid dropping 
them rapidly down the incline. This end is 
attained by providing brake-boards which run 
longitudinally along the chute and may be 
pressed with any desired degree of force against 
the article which is sliding along the bottom 
of the chute. 

QUILTING FRAME. — B. F. Murray. Cleve- 
land. N. C. The quilting frame can be quickly 
adjusted for use, conveniently used for quilt- 
ing, and compactly folded when not in use. 

COMPOSITE MATERIAL.— E. C. Hegan, 
Louisville, Ky. The composite material con- 
sists essentially of two layers of veneer ce- 
mented together by a coating of gypsum. The 
material may be bent in tubular form and 
used for columns in the manufacture of- furni- 
ture and the like, plugs of wood being secured 
in the ends of the tube, and each plug formed 
with a central dowel pin for fastening the 
column in place on the piece of furniture. 

WASTE - WATER RECEPTACLE AND 
DISCHARGE - TRAP FOR ICE - BOXES OR 
THE LIKE.— J. J. Hickbt, New York, N. Y. 
The invention provides a simple and practical 
means for catching waste- water that escapes 
from the lower portion of an ice-box. A box 
like receptacle is held on the lower side of 
the ice-box, and an esoape pipe depends from 
the ice-box into this receptacle. A cup covers 
the end of this escape pipe, which affords a 
water seal to prevent foul air from entering 
th« i«e-box. Tta« water passes through a oip- 



plt In the bottom side of the receptacle, into a 
U-shaped trap and thence to the sewer. 

WASTE-WATER RECEPTACLE AND CON 
NBCTION.— J. J. Hickey, New York, N. Y. 
The waste-water receptacle has an opening in 
its bottom wall through which the water es- 
capes. A screen covers the opening, compris- 
ing a cylindrical wall having openings therein 
and a series of tapered tongues on the upper 

end, which are bent inwardly to close the end. 

CHAIR-TRUCK. — R. and F. E. Big blow, 
Vanwert, Ohio. The invention consists of roller 
attachments or wheel supports for rocking- 
chairs used by invalids. The truck is com- 
posed of two wheels and two axle sections 
which are adjustable lengthwise upon each 
other and provided with depressions adjacent 
to the wheels for receiving the chair rockers. 

FACE PROTECTOR.— Mary Longden, St. 
Oswalds, Rallingary, Ireland. The invention 
aims to protect persons who are exposed to 
the danger of inhaling poisonous gases, smoke, 
etc. The face protector comprises a body of 
flexible material having a central opening, and 
above the same a nose strap provided with a 
flexible piece of metal which is adapted to 
conform closely to the nose. Pieces of wire 
netting cover the opening and hold a sponge 
therein. 

MEDICINE-APPLICATOR.— B. A. Wash- 
burn, Wickliffe, Ky. The instrument is used 
for applying medicine to the vagina. It com- 
prises a tube adapted for insertion in the 
vagina and open at the insertable end, a cup- 
like medicine holder which is adapted to slide 
in this tube and a plunger which is operated 
to force out the medicine. 

SCREEN FOR PAPER PULP.— S. H. Tn> 

betts, Groveton, N. II. The invention com- 
prises a means for fastening screen-plates in 
the cradle of a paper-pulp screen, without 
the aid of screws. A series of cross-bars 
having undercut notches, are placed in the 
bottom of the cradle. To these the screens 
are secured by retaining-bars having trunnions 
which fit the notches in the cross-bars, and 
having also overhanging upper edges which 
grip the lips oh the under surface of the 
screen-plates. 

TIRE. — Mary E. Brooke, Denver, Col. 
The tire consists of a core having a solid 
tread with transverse disks or lugs spaced 
apart, and a casing fitting over the core. The 
inner lining of the casing is pressed partially 
into the spaces, the disks overlapping their 
edges, and bracing them against displacement. 
When applied to the wheel, the tire may be 
secured by a tie-rod passing tlirtugti openings 
in the disks along the inner periphery of the 
tire. 

ROD-SWAB.— J. O. Dauphin, Rat Portage, 
Canada. The invention aims to provide a 
device for effectually wiping ro'ds which move 
through stuffing boxes. It consists of a cir- 
cular case formed in two sections hinged 
together, and adapted to contain a swab. 
A circular spring passes around the swab, and 
holds it properly in engagement with the rod. 
The casing is arranged to be fastened to the 
stuffing' box bolts. 

MAIL CATCHER AND DELIVERER.— J. 
F. Mills, Jr., and C. F. Fremd, Port Chester, 
N. Y. In this invention two corresponding 
devices are used, one on the car for catching 
the mail-bag suspended near the track, and 
the other placed near the track for catching 
the mail-bag suspended on the car. The de- 
vices are so constructed that the moment a 
bag is brought into engagement with the 
open gripping arms, they will instantly close. 
and hold the bag until purposely released. 
At the same time the gripping mechanism 
will automatically turn to a position parallel 
with the track. 

FLIER.— J. J. McOsker, Woonsocket, R. 
I. The flier is so arranged that it is much 
easier and cheaper to construct than those 
heretofore used and may be driven at a high 
speed so as to wind the yarn rapidly and per- 
fectly. 

METHOD OF FILLING PRESERVE- 
BOXES. — E. Besse and L. Lubin, Paris, 
France. The tins are first filled with the solid 
portion of the foodstuff. They are then sub- 
merged in an air-tight compartment rilled with 
the liquid which is to foria part of the pre- 
serve. An air-pump exhausts the air from the 
compartment and the tins, and the liquid flows 
into the tins as soon as the air re-enters the 
comparttikent. The hole in the cover is then 
closed by a drop of solder. 

FEED-BAG. — G. L. Dale, New York, N. Y. 
Means are provided in this feed-bag for con- 
trolliHg the supply of feed to the animal. In 
the ordinary feed-bag the food, when partly 
consumed, is aggravatingly out of reach of the 
animal. This causes a series of frantic efforts 
to reach the food, such as tossing the head in 
order to catch the food "on the fly," resulting 
in considerable waste. In the improved feed- 
bag the oats are delivered gradually from a 
reservoir, by valve devices operated by the 
jaws of the animal while feeding. 

EASEL.— C. P. Mueller, Dallas, Texas. 
This easel is so arranged that the drawing- 
board may be readily raised and lowered or 
otherwise adjusted at will to suit the con- 
venience of the artist. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each.. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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READ THIS COLUMN CAREFULLY.-You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party m sir- 
ing 1 the information. In every case it is neces- 
sary to give the number of the inquiry . 
MUNN «fc «JO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 2338.— For dealers in novelties. 

Motor Vehicles. Duryea Power Co., Reading, Pa. 

Inquiry No. 2339.— For manufacturers of vacuum 
pans. 

** L\ S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 2340.— For dealers in apparatus for 
condensing milk. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Inquiry IVo. 2341.— For % h. p. gas engine costing 
less than $50. 

For bridge erecting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 2342. — For an engine and boiler for 
running a model boat i feet long and 10 inches wide. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 2343.— For makers of castings for 

gasoline motors. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box IS, Montpelier, Vt. 

Inquiry No. 2344.— For makers of window fasten- 
ers. 

Rigs that Rua. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 234-1.— Wanted, catalogues of build- 
ers' hardware for export. 

Are you looking for anything in bent woodwork? 
Write Tucker Bicycle Woodwork Co., Urbana, Ohio. 

Inquiry IVo. 2346.— For makers of invalid chairs 
or tricycles, propel ied by motor power. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co. ,149 Varick, cor. Spring Sts., N.Y. 

Inquiry No. 2347.— For dealers in mill supply 
specialties. 

We develop inventions through their several stages, 
manufacturing for the market. Amstutz Osborn Co., 
Cleveland, O. 

Inquiry No. 2348. — For manufacturers of ma- 
chines for making powders. 

Grey Iron Castings.— Soft, smooth and tough ; 75 
miles from New York ; prompt delivery. Atlantic 
Foundry. Phiilipsburg, N. J. 

Inquiry No. 2349.— For dealers in ironand steel 
goods ready for plating. 

Manufacturers of patent articles, dies, stamping 
rools. light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 2350.— For tobacco pipes of French 
clay, china, porcelain or imitation meerschaum. 

For metal stamping, hardware specialties, light drop 
forgings, patent engines and boilers J4 to 15 h. p. Ra- 
cine Machine and Tool Works, Racine, Wis. 

Inquiry No. 2351.— For manufacturers of electri- 
cal motor track bicycles. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry rVo. 2352.— For dealers in trunk hard- 
ware. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Stb Street, New York. 

Inquiry No. 2353.— For canning machinery for 
handling all kinds of fruit. 

The best book for electricians and beginners in elec- 
iricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y. 

Inquiry No. 2354.— for machines for making 
wooden butter dishes with solid plate and wire end. 

Wanted— Energetic salesman to travel, with ex 
perience in selling steel castings. Give age, experience 
and references. Address Castings Box 773, New York. 

Inquiry No. 2355. — For parties to manufacture an 
asbestos thimble or small cup.. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A. M. Box 773, New York. 

Inquiry No. 2356.— For makers of smail motors 
and dynamos. 

Wanted— Sales^iin, energetic, to travel, with suffi- 
cient experience to solicit orders for high class forg- 
ings. Give age, experience and references. Address 
Forgings, Box *73, New York. 

Inquiry No. 2357.— For makers of gasoline en- 
gines. 

ty Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 3tJl Broadway, 
New York. Free on application. 

Inquiry No. 2358 —For an "automatic e'ectrical 
counter/' to be attached to automatic back-knife mrn- 
iug lathes. 

Wanted.— Sole agency. Pacific coast, good article. 
Have capital. Box 85(1, Fresno, Cal. 

Inquiry No. 2359.— For a switchboaad and 150 
phones. 

Wanted.— Good manufacturing firm to represent in 
France or general agency for Europe. A. Schmand. 58 
Rue Chariot, Paris. 

Inquiry No. 2360.— For dealers in small perfum- 
ery bottles. 

Specialty salesman for late up-to-date inventions, etc. 
Address A. W. Kirkpatrick, Greeneville, Tenn. 

Inquiry No. 2361.— For makers of small water 
motors }£, to h€ n. p. 

Inquiry No. 23 < *' , -«— i ; or manufacturers of cast- 
ings with drawings for gasoline engines for automobile 
purposes. 

Inquiry No. 2363.— For makers of cushion tires 
of Vyi x 36 inches diameter. 

Inquiry No. 2364.— For makers cf wheels for 
automobiles. 

Inquiry No. 2365.— For manufacturers of round 
lap cotton presses. 

Inquiry No. 2366.— For manufacturers of indur- 
ated fiber. 

Inquiry No. 2367.— For manufacturers of the 
Winget clip corners tor desk pads. 

Inquiry No. 2368.— For makers of machines for 
splitting turkey wing feathers in two. 

Inquiry IVo. 2369.— For makers of button-making 
machinery. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

riarch 25, 1902, 
AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of tbese patents. 



Addiiif; machine, A. Iluch G9G.173 

Addressing machine, M. L\ Kenua 696,054 

Adhesive, \V. A. Hall 095,!)2U 

Adjustable stand for mirrors, tables, etc., 

11. A. Seymoure 695,951 

Air conducting pipe, fr'. Line 096,059 

Air vent, A. Roesch 695,948 

Alloys, making, E. Keller 696,244 

A niidooxy benzyl compound and making same, 

Eicheiigrun & Demeler 696,020 

Amusement device, (i. C. Tilyou, reissue... 11,977 

Animal trap, (J. Brown 695,905 

Antislippiug device, T. 1*. Farmer 690,322 

Atomizing apparatus, W. A. Barton 696,158 

Automobile diiving gear, V. Steinhauer 696,210 

Awning, O. II, Olson 696,:t78 

Balls, manufacture of playing, 1«\ 11. Rich- 
ards 096,352 

Bandbox stay, S. ilundheim 696,182 

Bean separator, 1'illmore & Anderegg 696,189 

Bearing for bicycles, etc., spring, F. L. 

Koehler 696,102 

Bed bottom attachment, J. Hoey 909,2:!9 

Bi'd rail fastener, A. I']. Jacobson 696,374 

Bievclc, (_;. \V. Smith 695,955 

Bicycle, N. E. Brown 696,310 

Bicycle gear, changeable, 11. If. Maynes. . . . 696,349 

Bicvcle support, M. II. Tyler 696,152 

Blacking kit, shoe, \V. F. Huckel 01Hi,048 

Boat, Dominick & Krehs 095, 917 

Bobbin holder, O. M. Rolfe (i96,082 

Bobbin spindle, T. W. Cocker 695,912 

Boiler, E. Solomiac 695,956 

Bolt holder, II. C. Carter 696,006 

Bottle, infant's feeding, F. It. (iraham- 

Yooll 6116,328 

Bottle, non-refillable, J. M. Sheppard, Jr 696,275 

Boat tying device, E. S. Chase 696,361 

Brace and suspenders, combined, S. \V. Pat- 
terson 696,075 

Braiding machine, A. B. Diss 696,094 

Brake mechanism, automatic, W. II. Camp- 
bell 696,312 

Brake systems, automatic retaining valve for 
use in automatic tluid pressure, 1'arsous 

& DeiT 696,264 

Bi ick dryer, J. P. B. Fiske 696,026 

Broom bridle, A. I'. Longdon 696,375 

Brushes, making, J. F. Muinford 696,104 

Buckle, dip waste belt, E. R. Lowry 6 < .)5,!)40 

Building material, SI. W. Marsden 696, U62 

Calendar, combined week note and day block. 

Hamburger & Birkholz 696,098 

Canning device, W. II. Fredericks 696,031 

Car brake, W. J. Stevens 696,114 

Car door lock, C. \V. Booth 696,089 

Car life saving device, street, W. II. Mar- 
tin 696,248 

Car, mining, J. McAlister 696,070 

Car, passenger, T. O. Potter 696, 19« 

Car, railway, Toltss & Hill 696,150 

Car seat, C. \V. Dryer 6!>6,U95 

Car side bearing, railway, Wands & Corn- 
wall 696,286 

Car side bearing, railway, J. C. Wands 696,;S85' 

Car side bearing, railway, D. 1*. Bosworth.. 096,388 
Car uncoupling appliance, railway, J. Willi- 

son 696,386 

Car vestibule diaphragm, Donaldson ifc 

Schroyer 695,918 

Car wheel bearing, Schaffer & Howard 696,085 

Carbureting device for explosion engines, J. 

Fillet 01)6,231 

Carriiig'- emei'gencv brake, horseless, \V. D. 

(Jould ... 696,233 

Cartridge, C. A. Bailey 695,996 

Cartridge, Angell & Berntson 696,295 

Carving machine, automatic, Streich & Ruehs 696,382 
Case. See Show Case. 

Casein solution, \Y. A. Hall 695,927 

Cash register, T. Carney 696,224 

Casting cores, machine for making cylindri- 
cal (i. J. lloskins 696,045 

Centrifugal machine, .1. J. Berrigan 006,130 

Chum feeding machine, F. E. Forster 695,921 

Churn, T. C. Kitchen 695,936 

Churn, C. Highers 696,042 

Cigar bunching machine, 1'. II. Fratz 096,232 

Cigarette or cigar pocket case, (J. II. Cress- 

ler 695,914 

Circuit breaking device, A. J. lliggs 696,172 

Circuit closei", time, D. L. Demurest 696,319 

Circuit tester, A. de Khotinsky 696,144 

Claw bar, T. Woodhouse 696,292 

Clay conduits, die for making multiple ori- 

ttced, W. L. McCarel 696,377 

Clock, electric, M. lloeft 696,238 

Cloth or sponge holder, L. E. Whitaker 696,125 

Clothes dri-r, T. M. Anderson 696,128 

Clothes banging apparatus, M. H. GornSton . 696,234 

Clutch, A. E. Viviuus 696,284 

Coaster brake, etc., C. (Hover 696,036 

Cock, waste, Butler & Dailey 090,091 

Coin controlled apparatus, B. F. Fowler.... 095,922 
Coin receptacle safety device, A. C. Rogers. 096,194 

Coke handling apparatus, E. N. Trump 695,970 

Column, built up, W. M. Peard 690,188 

Combs, manufacturing celluloid, C. Bensin- 

ger, reissue 11 ,976 

Composite material, (i. Kelly 696,343 

Concentrator, B. \V. Traylor 695,969 

Concentrator, J. A. Lehrritter 61)6,058 

Condenser, fractional, V. Slavicek 696,200 

Conduit and conductor, P. A. MctJeorge . . . . 696,072 
Consecutive view apparatus, W. K.-L. Dick- 
son ' 695,1)16 

Control system, multiple, II. W. Leonard.... 1196,247 

Conveyer, J. Roger 696,273 

Conveyer chute, self registering, C. H 

Spence 695.957 

Conveying apparatus, O. B. Stillman 696,115 

Cooking apparatus, portable, J. Widmer.... 695,1)79 

Copper, hardening, C. Renstrom 696,271 

Corn binder packer arms, means for pre- 
venting clogging of, J. B. Shaw 6!)0,20:i 

Corset, A. K. Decker 61)6,227 

Cotton chopper, A. D. Ezssell 696,321 

Cotton chopper. R. F. Lowrey 696,348 

Counter, electrically actuated, II. Hollerith.. 095,933 

Crate or box, E. E. Johnston 696,243 

Culinary urticle, A. N. Stonedabl 61)6,278 

Current limiting device, .S. L. (i. Knox 61M>,055 

Current motor, alternating, B. (i. Lninuic... 695,1)38 
Currents, instrument for indicating the 
■ phase and frequency relations of alter- 
nating, F. Conrad 695,913 

Curtain fixture*, C. E. Baur 696,303 

Cui-tain pole, E. S. Stronnivist 696,279 

Cvele frnnie, motor, V. II. Beiulix 696,001 

Cycle wind shield, E. Stevens 695,960 

Dental engine guard attachment, I. N. Will- 
iams 696,155 

Dental gage, C. It. Vanderpool 696,120 

Disinfectant, A. W. Nelson 696,105 

Display cabinet, A. L. Johnson 696,341 

Display rack for hats, R. C. Taggart 695,964 

Door check, W. H. Taylor 696,116 

Door closer and check, F. A. Winslow 695,987 

Door hanger, A. S. Hook 696.142 

Draft equalizer, H. Hendricks 696,333 

Draft rigging attachment, tandem, T. L. Mc- 

Keen 096. 1 K4 

Draft tube, double stream, F. D. Green 696,329 

Drier. See Brick Drier. 

Drop light, J. Gardner 61)6.364 

Dumb waiter. H. A. Pool 696.208 

Dynamo spools, connector for, H. (J. Reist . . 696,080 
Easement and point protector, combined, C. 

O. Anderson 696,220 

Egg opener, H. S. Dotts 696,016 

Electric current generating and distributing 

system, alternating, B. G. Lamnie 695,937 

Electric motor controller, E. F. Dntton Oou.olT 

Electric pressure and current, apparatus for 

indicating and recording, W. Thomson.. 0^0,117 




"Star" 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENRCA FALLS MFQ. CO. 

695 Water Street, 

Seneca Falls. N.Y.. U.S.A. 



■ C NGINESiFnnvY machine. Shop outfits 
I A T 11 r ii T ) TOOLS ano SUPPLIES'/?. W< 



I Can Sell Your Farm 

or other real estate for cash, no matter where located 
Send description and Belling price and learn m y wonder. - 
fully successful plan. W. M. OSTRANDER, 

North American Building, Philadelphia, Fa. 

The t( Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing anitself- ^_ 

starting 1 gasoline engine on ff .■: 
the market.. Lightest engine 
for the power built. Practi- J 
cally no vibration. Absolute- L 
ly safe. Single, double and ? 
triple marine and stationary I 
motors from % io Z* H. P. ' 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids. Mich. 





NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & Van Winkle 
Co., 

Newark. N. J. 

136 Liberty St., N. Y. 

30 & 32 S. Cnnal St. 

Chicapo. 



The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9H PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has noarbitrary lead screw for deter- 
mining style or pitch of thread to be 
cut. iW Send fur <<itnloriite. 

THE HERRKLL >IF<-. CO. 
501 Ciiriiss Si., Toledo* Ohio. 




ARE YOU GOING TO BUILD? 

If so, you want the best and most 
economical system of heating. The 
Vance System will heat your house 
in zero weather to s\immer tempera- 
ture with only % of the amount of 
coal required by 0i-her systems. We 
would like to have you investigate 
it before deciding. Our booklet, 
giving full particulars with patrons' 
printed testimonials, sent free. 

VANCE ltOlLEIt UOKkS, 
18 Fay Street, Geneva, A. Y. 




FOR TOWN OR COUNTRY USE 

There is no more st-rvk-eabli- or simple 
engine th.nn the WEBER JIMOK 
a -.'X H. I'- engine suitable for grinding 
feed, [lumping water, shelling eorn, 
&.c, or for running fans, presses, 
churus, butchers' niachiuery, 
shearing machines. eU:. Complete 
with water and gasoline binks and 
pipes. Oilers, etc.. all ready for 
husiness, He.ivy balance wheels. 
One operating valve. ii"><> lbs. 
Weber (In* A. Gut*ollne 

Enirfne Co. 
Box 1111 a, Kansas City, Mo. 



o* 



3C 



^0^'^ 



^mmv^w«^^m\ 



THE MIETZ & WEISS 



from 
1 to SO H. 

Send for 
Catalogue. 



KEROSENE 

and GAS Engine 

bums KEROSENE 

cheaperaud saf erthan saso- 
line. Automatic, simple, re- 
liable No electric battery 
ortlameosed. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries, pumping null 
all power piii'Ikinc*. 

A. MIETZ, 

128-138 Mo-rr St., New York. 

Awarded Gold Medal Pan-American Exbosi- 
tiou. Kuffalo, 1901. 




INDUCTION 

w \J 1 Lo for experi- 
ments in X rays and 
other electrical work. 
tW Catalogue Free. 
E. S. RITCHIE & SONS, Brookline, M ass. 




MACHINE WORK WANTED 

Have your Model** of Engine** etc., made, and small 
Machine Work done in a thoroughly equipped ma- 
chine shop. Estimates cheerfully given. 
II. BAICTOL BKA/IKR, 

Engineer and Machinist, Manufacturer of Gasoline Vehicles, 

1811.18.10 Fltzuater Street, Philadelphia, Pa. 



MILLS F0RALLMATER1ALS. 



OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TON-SEED TO ROOTS AND HERBS. 

BY AN UNEXCELLED PRO- 

*"««eESS. IF YOU WANT 
H **■'■•? 'ANY KIND OF A 



MACHINE. COME TO 
US AND YOU WILL 

GET THE BEST 

AND STILL SAVE 



UcsuHATlTT^ITy ~rnm£8r Y °U WONT CHA^ 1 
SPROUT, WALDRON 6c CO. 
stNtron CATALOG N9 4j MUNCY, Pa 




Electric switch, N. Marshall 696,179, 

Electrical circuits, device for closing and in- 
terrupting, S. (ilelzes 

Electrical connector, G. B. Thomas 

Electrical distribution system, J. S. Peck... 

Electrical distribution system, N. W. St»rer 

Electrical press, O. Kammerer 

Electrode envelop, battery, E. A. Sperry 

Electrode, secondary battery, A. H. Bain- 
vllle 

Elevators, automatic slack cable stop mech- 
anism for power, G. E. Anderson 

Ellipsograph, A. E. Hotchkiss 

End gate, C. h\ Hupf er 

Engines, electric igniter for gas, V. G. Ap- 
ple : 

Engines, electric igniting device for explo- 
sion, V. G. Apple - 

Engines, oil atomizer and mixur for vapor, 
Page ifc Wood 

Engines, sparking Igniter for explosive gas, 

F. A. Seltz 

Envelop, duplex, A. U. Cowles 

Evaporator, C L. Wilcox 

Explosive engine, revolving cylinder, J. I). 

McFarlaiid, Jr 

Expressing press, W. 11. Silver 

Extension table, self contained, r\ E. Allen.. 

Kan, electric, W. .1. H. Jones 

Fan turntable, motor, N. M. Powell 

Faucet, N. Curtis 

Faucet connection, W. 1. Fielding 

Faucet, measuring, \V. Goebei 

Feed rolls, C. W. 11. Mood 

Feeding device, automatic boiler, X. Curtis.. 

Fence wire tightener, R. A. Winters 

Fiber ware, etc., indurating, J. Peterson. . . . 

Fifth wheel, S. E. Bangs 

File cabinet, D. IS. Hunter 

Filter, A. Johnson 

Firearm, Angell & Berntson 

Firearm, O. C. Ciillen 

Firearm, automatic, T. M. Thorsen 

Fire door catch, J. \V. Tripp 

Fire escape, J. W. Schumacher 

l-'ire harness, F. llolbrook 

Fire lighter block, C. Pollard 

Fireplace or hearth, domestic, W. H. Haslam 

Fish hook, B. Edgar 

Fish hook, trap, G. H. Doering 

Flash light cartridge, K. Rentlschmidt 

Float gage, 11. P. Tauher 

Flour from sweet potatoes, making, E. 
Straus 

Fluid pressure engine, C. Robinson 

Fluid reservoirs, safety device for use in till- 
ing, J. F. Unnly 

Folding and wrapping machine, S. Elliott... 

Forging horseshoe nails, etc., machine for, 11. 
A. Williams 

Furnace, J. Ward 

Furnace charging mechanism, blast, I>. 
Baker 

Furnaces, circulating water through the twy- 
ers and coolers of blast, W. J. Coster. . 

Furniture, combination, M. & J. Iluut 

Furniture, upholstered, G. F. Wulleu 

Game, F. F. Baser 

(iame or other hoard folding support, 11. B. 
Sabin 

Garment fasteiu-r, Dunn & Henderson 

Garment banger, B. 1". Carey.. 

Garment stretcher, W. J. Grotenhuis 

Garment supporter clasp, S. S. Singer 

Gas generating apparatus, building contain- 
ing acetylene, P. Willemuin 

Gas generator, acetylene, M. J. Erk 

Gas lighter, electric, C. A. E. Reubel 

Gas or vapor burner, H. H. Lytle 

Gas proportioning and mixing apparatus, 11. 
Pettibone 

Gasket, J. W. McAuliffe 

Gate. Seen Ktal Gate. 

Gate, J. R. Clurk 

Gate, J. T. Newdigate 

Gear, speed changing, E. M. Vrard et al . . . . 

Girth, R. L. Owens 

Glass and making same, art, G. E. Corner.. 

Glass in shapes, means for pressing, perforat- 
ing, ami cutting, A. J. Nash 

Glass working machine, I. W. Col burn 

(ilass working machine, 1. W. Col burn 

Gold dredgers, auxiliary cutter for, R. II. 
Ptistlettiwjiite 

Golf hall, F. II. Richards 

Golf ball, E. Kempshall. . . f>96,.165 to 6Jlti,:i67, 

Golf balls, manufacture of, F. II. Richards. 

(iolf balls, manufacture of, E. Kempshall... 

Grain binder deck, I. Trolley 

Grain or seed separating device, Hill ifc 
Brower 

Greei.house valley gutter, E. Illppard 

Grinding machine, C. R. Gabriel 

Gun, automatic, Benet & Mercie 

Gun, breech loading, Meigs & Hammar 

Gun carriage or mount, Meigs & Stout 

Guns, ammunition conveyer or rammer 

G. A. Sehoeller 

Hackling machine, M. Young 

Hair dryer, J. F. Warner 

Harness attachment, J. F. McCormick 

Harvester, beet, M. W. Palmer 

Harvester, corn, J. L. Locke 

Harvesting machine, grain binding, W. N. 

Whitely 

Hay machine, E. J. Slough 

Heating apparatus, solar, M. de la Garza... 

Heating appliance, electrical, Bachmaun & 
Vogt 

Heating systems, valve device for steam, 
Serrell &, Donnelly 

Heels and soles, machine for inserting pro- 
tectors in shoe, A. G. Williams 

Hinge, C. II. Foster (ii)(i,027, 

Hinge, door, C. II. Foster 

Hoisting system, E. Y. Moore 

Hoof trimmer, II. Hnffstickler 

Horseshoe, B. F. Loeraft 

Hose connection, E. E. Grove 

Hose nozzle, F. llolbrook 

Hydraulic press, F. Dahl 

Ice blocks, apparatus for manufacturing, G. 
F. Buckingham 

Ice holder, crushed, J. S. Callen 

Igniter, C. C. & E. A. Riotte 

Inclined eleva tor, J. W. Reno 

Inking liobon spools, box for, M. H. Chapln. 

Ironing machine, D. H. Benjamin 

Jar cover and fastener, H. H. Stevens 

Kiln for burning bricks, etc., E. C. Brice.... 

Knee joint or hinge connection, G. W. Green- 
wood 

Knife for cutting hay, cane, etc., W. L. 
Iwan 

Labeling machine, Whitehurst ifc Wild 

Lucing stud or hook, J. D. Stirckler 

Lamp, W. R. Willson 

Lamp, electric glower, II. N. Pot tor 

Lamp heater wire support and making same, 
electric. II. N. Potter 

Lamp, incandescent. Jnge cV Grisel 

Lamp socket, incandescent, II. T. Paisto.... 

Lamps connected in scries, svstein of distri- 
bution for electric, M. C~. Beehe 

Lamps, removable heater for electric, M. W. 
Hanks 

Lap board. W. U. Hoffmann 

Last, E. P. Verrill 

Last. C. B. Kosters 

Latch, C. P. Howard 

Lathe for turning irregular forms, W. L. 
Cole 

Lathe work, multiple gage for, E. J. Bowers 

Lens cutting machine, O. W. Fowle 

Lens drilling machine, W. Bowker, et al . . . . 

Lens drilling machine, L. Wilhelm 

Liftd-. Sec Pie Lifter. 

Liquid holder, fountain, M. Pfeifer 

Liquor from diffusion vessels, drawing off 
and measuring, K. Sedlaczek 

Lock cylinder, E. H. Mix 

Locomotive, S. M. Vanclaln 

Locomotive ash pan, Toltz & Lipschutz 

Loom heddle, C. F. Roper 

Loom loose reed motion, A. B. Taplin 

Loom warp beam support, narrow ware, F. B. 
Wilkius 

Loom warp stop motion, narrow ware, F. B. 
Wilkius 

Loom weft stop motion, narrow ware. F. B. 
Wilkins 

{Continued on page 24?) 



696,180 

696,169 
696,213 
695,944 
695,962 
696,053 
696,209 

690,157 

696,221 
(190,040 
696,340 

696, 2 f 



% OIL--SMELTER--MINES 

% Dividend-Paying Mining, Oil &nd 
f\S Smelter Stocks, Listed &nd 

(i\ Unlisted, our Specialty. 

- DOUGLAS, LACEY & CO. 

Bankers & Brokers* Fiscal Agents, 

Members N. Y. Consolidated Stock Exchange. 
66 BROADWAY & 17 NEW ST.. NEW YORK. 

wklets giving our successful plan for realizing the largre 

( legitimate mining, -" 



and 



Interest ... 

ffl mnelter investments, sub. blanks, full particnl.irs, etc., adit 
*k free on application. ri 



ARMSTRONG'S No. THREADING MACHINE 



Can be attached to bench or post. 
Desiuned for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one tor pipe ^ to 1 inch ; the 
other for pipe 1% to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. Tbe Armstrong 
Mfir. Co., 139 centre Street, 
New York. Bridgeport, Conn. 



MORAN FLEXIBLE JOINT 

lor Steam. Air or liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 3d Bast St., LOUISVILLE, Kt. 




tor, 



01)6,207 
696,320 

695,995 

696,202 

U9U,28U 

690,028 
690,029 
090, 1 8 1 
090,177 
090,000 

o!io,(i:ix 

090. 1 74 
090,010 



eon, 907 

090,102 
090, 1 47 
090, 1 93 
696,132 
095,901 
090, 1 1 3 
695,904 



090,050 
090.218 
095.901 
095.985 
090.380 



095,940 
090.100 
090,201 

095,900 



095,928 
090.044 
090.215 
090.240 
090, 1 70 



090,093 
090,309 
090.108 
095,902 
095,980 



095,945 

090,200 
090,007 
090,283 
095.908 
090.084 
090,212 



095,983 
095,981 
695,982 




MADE $ 1 05 THE FIRST MONTH 

k writes FRED. BLODGETT, of N.'Y. J. L. 

J BARRIOK, of La., writes: "Am making 

l J3.00 to 18.00 every day I work." MRS. L. 

M. AN»ERSON, of Iowa, writes: "I 

made $3.80 to $6.60 a day. 1 ' Hundreds 

i doing likewise. So can you. 
$5.01) to $10.00 daily made pla- 
ting jewelry, tableware, bicy- 
cles, metal goods with gold, sti- 
ver, nickel, etc. Knormous de- 
:miind. We teach you CDCC 
11 Write — offer free. IliCd 

0. GRAY & CO,, Plating Works, A Sliami Itldg., Cincinnati, a 




095,984 
095,975 



I STEEL DUMP CARS % 



RAILS 
TURNTABLES 



jk and all 

q\ Accessories 

A Always in Stock 




I 



i 

t 

ARTHUR K0PPEL, | B $ 

|'y> Dept. P. 66-68 Broad St.. New York. £ 



EQUITABLE! 



J.WALEXANDER 

PRESIDENT 



J.H.HYDE 

VICE PRESIDENT 



ONE MILLION 
PEOPLE ! 

This is about the number 
that will die this year in the 
United States. 

It is not probable that you'll 
be one of them, but its possible. 

Had you not better provide 
against the possibility? 

' Whilst doing so,you can pro- 
vide for your own old age — 

By means of an 

Endowment Policy. 

Send for Particulars. 



THE EOUITABLE SOCIETY, Dept. No. 39 
120 Broadway. New York. 

Please send me in Formation regarding 

an Endowment f or $ ifissued 

to a man years of age. 



Name., 



Address.. 



April 5, 1902. 



Scientific American. 
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HYPNOTISM 

Consols Human Destiny. 

It isthe sciet*:-? of fate. It has set the whole 
world thinking. You can master it at your 
own home and exert a strange and powerful 
influence over whomsoever you will, without 
their knowledge, if you want to experience 
the weird fascination of being able to control 
the mind of any Human being, send lor acopy 
of our free book entitled 
"Tlie Pliilosopliy 
of Personal In- 
fluence." It con- 
tains the secret, pri- 
vate methods of the 
King of all Hyp- 
notists, Dr. X. 
I, a Motte Sage. 
He tells you plain- 
ly how to use hypnotism 
to accomplish any pur- 
pose you have in mind. 
He tells you how to hypnotize people by mere- 
ly looking at them; no one can resist you. 
He tells you how to use it to make your busi- 
ness successful; how to win the friendship of 
those you admire. The book has created a 
tremendous sensation. It contains the most 
startling disclosures of the real secrets of 
Hypnotism and Personal Magnetism ever 
made. Dr. Sage has determined the public 
shall have the benefit of what he learned 
about this mysterious, mighty power after 
years of ceaseless toil. If you want a copy 
of this remarkable book, write for it now — 
It Is absolutely free* Address, 

New York Institute of Science, 
Dept. PT 15 Rochester, New York, 



Learn 
to be a 
Hypnotist 
FREE 



SI250™S3600 " 

FOR HUSTLERS-BQTH MEN & WOMEN 

At home or traveling. Let us 
start you. Our Puritan Water 
Still— a wonderful invention. 
Great Beller— big money maker. 
Enormous demand. Over 50,000 al- 
ready sold. Everybody buys. It 
purifies the foulest water by dis- 
3 filiation — removes every impurity. 
Furnishes absolutely pure, aera- 
ted, delicious drinking water. 
Beats Filters. Saves lives— pre- 
vents fevers, Bickness, doctor 
bills — cures disease. Write for 
NEW PLAN AND OFFEK. 
HARRISON M'F'G CO. ,12 Harrison Bldg.XInclnnatt.O. 




100$ MORE LIGHT 

in useful directions without addition- 
al cost by using tbe world renowned 

SHELBY "USEFUL LIGHT." 

100 tests bave demonstrated conclusively 
that our lamp will dilTuse more useful 
ligbt for less cost than anv other extant. 
Many firms »f tiational reputation uBe no 
other make. The best way to prove our 
statement is to try the lamp. Write us 
for prices and particulars. 

SHELBY ELECTRIC CO. ,100 Fish St..Shelby,0 





Complete line, ranging 

from our New Friction 
Disk Drill for light work 
to 42 = inch Back Geared, 
Self Feed Drill 

SEND FOR CATALOGUE 
AND PRICES 

W. F. & JOHN BARNES CO. 

Established 1872. 

1999 Ruby Street, 

Itot'KFOltlt, ILL 



Queen Transits and Levels 



High Grade Instruments with the Latest Improvements. 
list) page En- 240 page Math- 

~ ~ ematical Cata- 

1 og u e on ap- 



Patalogueon 



I THE QUEEN . 

application. ^^^^^^^^^^^^^^^^^J plicacinu. 

Engineers' and Draftsmen's Supplies. 
fill ECU Si Pfl Optical and Scientific 
yULLrl IX UU.| lust riinieut Works, 

59 Fifth Ave., New York. 1010 Chestnut St.. Phila. 




WATERPROOF 

Liquid Court] 
Plaster , 

AUTISEPTIOASEPW 

WILL HEAL ANY CUT 

OR SCRAPE. 



a OR SCRAPE, f 

fHHEanns 



NEW YOB 



WAT EJ) PROOF 

LIQUID S 

Heals Cuts. Abrasions Hang- 
Nails, Chapped and Split Lips 
or Fingers, Burns, Blisters, 
etc. Instantly Relieves 
Chilblains, Frosted Ears, 
Stings of Insects. Chaf- 
ed or Blistered Feet, 
Callous Spots, etc. 

A coating on the sensitive parts will pro- 
tect the feet from being chafed or blistered 
by new or heavy shoes. 

Applied with a brush and im mediately 
dries, forming a tough, transparent, colorless 
waterproof coating. 

MECHANICS, SPORTSMEN, 
BICYCLISTS, GOLFERS, Etc. 

are all liable I" bruise, scratch or scrape their 
skin. "NEW-SKIN" will heal thesein- 
juries. will not « n-h off, and after it is 
applied the injury is forgotten, as "NEW- 
SKIN " makes a temporary new skin until 
the broken skin is healed under it. 



Pocket Size - - 10c. 

(Size of Illustration) 

\Family Size - ■ 25c. 
2 oz. Bottles - - 50c. 

(for Surf»eonsand Hospitals) 

At the Druggists, or we will mail a package any- 
where in the United States on receipt of price. 

DOUGLAS MFG. CO., Dept. 50, 107 Fulton St., NewYork 



Looms, appliance for beating up the weft in, 

Panitsehek & Herold 696,263 

Lubricating apparatus, W. J. Ruff 606,107 

Mail bag crane, C. J. Nordvall 606,257 

Mantle materials, machine for saturating, O. 

Wiederhold 696,357 

Mantle support, J. F. W. Jost 606,178 

Massage apparatus, electric, F. B. Turck.... 605,071 

Massaging instrument, H. E. Law 606,3^5 

Masse-cuite purifying apparatus, M. Wein- 

rich 606,217 

Match safe and cigar lighter, unitary, #. B. 

Hughes 606,337 

Metal founding, J. Gilson 096,035 

Metal working apparatus, electric, G. D. 

Burton 606,004 

Metals, producing, G. H. Clamer 696,002 

Mixing or spraying device, C. C. & £]. A. 

Riotte ,.... 606,146 

Musical instrument, W. G. Spiegel 805,058 

Musical instrument keyboard playing at- 
tachment, E. S. Votey 606,216 

Neckwear, S. Fleisch 606,363 

Needle, tape, E. B. Noyes 696,185 

Needle tempering apparatus, J. Funken 606,033 

Nozzle, blast, J. S. Thurman 605,067 

Nut lock, H. J. Mertz 605,041 

Nut lock, A. T. Wilson 606,290 

Nut lock, J. C. Culbertson 606,316 

•il can, Wall & Moore 606,384 

Oil quenching apparatus, M. E. Donally 606,014 

• ptometer, E. W. Beebe 605,008 

Package feeding attachment, automatic, A. 

Stearns 606,111 

Paint dip for wheels, J. H. Wilson 605,986 

Paint dipping tank, F. B. Upton 000,282 

Painting apparatus, E. Grill 000,331 

Paper, C. S. Bird 606,131 

Paper feeding machine, F. Schilz 606,381 

Paper roll, J. Sinclair 606.276 

Paper sheet, A. H. To«le 600,281 

Photographic pictures, developing, Eichen- 

gl-un & Demeler 606,019 

Photographs, device for grouping, G. G. Rod- 
man 606,272 

Piano hammer voicing device, H. E. Finney. 606,025 

Pie lifter, E. R. Thomas 605,066 

Pile fabric, woven, T. B. Dornan 606,015 

Pipe joint, E. F. •sborne 000,100 

Pipe joint lock, E. Tyden 000,383 

Pipe or main, W. S. Corbin 000,310 

Pipe wrench, W: D. Huntoon 000.330 

Plane, H. Richards 096,081 

Planing machine knife grinding attachment, 

B. Heywood 695,931 

Playing ball, F. H. Richards 600,351 

Plow, J. Schofteld 605,950 

Plow, C. K. Johnson 696,242 

Plow, W. F. Nabours 696,253 

Plow, gang, H. Bryan 006,380 

Plow jointer, H. Traeger 000,370 

Plow wheel, J. Buchanan 605,006 

Pneumatic despatch tube system, T. Bemis.. 606,305 

Pneumatic motor, J. W. Birkenstock 600,387 

Potato bug gatherer, M. •rtenblad 606,258 

Power, transmitting, J. H. Barnard 606,301 

Precious metal!* from their ores, cvanid pro- 
cess of extracting, E. Schilz 606,274 

Press. See Electrical Press. 

Press box, G. W. Zoder 605,900 

Printed impressions may be taken, block or 
base for holding plates from which, S. 

M. Weatherly 005,077 

Printers' rollers, machine for cleaning, S. 

Crump ■ 006,134 

Printing bars, machine for producing, E. V. 

Beals 006,300 

Printing press, C. G. Mortimer 000.145 

Pulp refining engine, G. A. Clark 006,314 

Pump air chamber, Sponseller & Fenno 606,277 

Pumping jack, T. W. Hullinger 600,338 

Punching and eyeleting machine, E. B. 

Stimpson 000,2 1 1 

Putty, H. J. Rosevelt 606,148 

Quicksilver separating and continuous ore 

furnace, C. Fitzgerald 000,323 

Radiator or heating stove, hot water, J. W. 

Ewart 006,000 

Railway cattle guard, Warren & Altare 006,153 

Railway crossing, W. R. Macklind 000.370 

Railway, electric, G. T. Woods 005.088 

Railway, electric, E. W. Farnham .. 606.023, 606,024 
Railway switch, electrically controlled, R. V. 

Cheatham 606,313 

Railways or vehicles, controller for electric, 

J. C Henry 600,237 

Rake attachment, horse, M. Jewell 005,035 

Ram, D. J. Morgan 600,1168 

Refrigerating chamber, J. Crabtree 000,133 

Rein guard, G. W. Hinman 005,032 

Resins, oils, or fats, refining, F. Arledter .... 006,222 

Revolving indicator, J. W. Cap 605,008 

Rheostat for use in electric motor circuits, 

automatically controlled, H. L. Miller.. 606,065 

Roll, G. A. Gerdtzen 606,138 

Roller screen, M. F. Hutchison 600.373 

Roof joint, C A. Granton 606,130 

Rotary engine, J. H. Houseman 606,047 

Rotary steam engine, F. G. Kennedy 606.245 

Sash, metal window, H. C Smith 000,110 

Sasb, revolving window, A. Weingaertner. . . 0O0.2K7 

Sash stop and fastener, J. •'Donnell 000,073 

Saw adapted especially for felling trees and 

cutting them up, A. Perez 000.205 

Sawing machine, W. W. & F. N. Trevor 000,110 

Scale pivot bearing, G. A. N. Wahlen 605.973 

Screen, E. J. McCarty 606.250 

Seal, snap, E. J. Brooks 606,002, 600,003 

Secondary battery, R. H. Hassler 606,171 

Seeder, W. H. Smith 600,356 

Sewing machine cloth pressor, Dimond & 

Dial 606,012 

Sewing machine, eyelet, W. U. & J. R. U. 

Morton 606,000 

Sewing machine feed mechanism, W. Grothe 000,1130 

Sewing machine gage, E. F. Turner 005,072 

Sewing machine plaiting apparatus, F. L. 

Koehler 000.101 

Sewing machine take-up. Dial & Dimond.... 005,015 

Shackle, emergency, E. F. Diamond 006,136 

Shade bracket, adjustable, E. Chamberlin . . . 000,300 
Shade guide for shade rollers, window, H. P. 

Gross 600. 037 

Shafting safety device, W. Francis 605.023 

Steel metal corrugating machine, T. Bailey . . 600,350 
Sheet metal, machine for dovetail corrugat- 
ing, T. Bailey 006,358 

Sheets from a pile, apparatus for lifting off 

and removing, I. •rloff 000,180 

Ship, J. K. Leedy 0MI.1l>:! 

Shoe, H. P. Fouque 006,03(1 

Show case, M. A. Heimann 000.(141 

Show case, A. Reinle 606,200 

Sidewalk covering or protector, W. A. 

Schmidt 606,100 

Sifter, asb, W. T. Lamm 606,056 

Signaling and circuit controlling apparatus, 

electric, T. J. Zoeller 005.001 

Signaling apparatus, H. H. Gienfell 606,330 

Signaling apparatus, electric, F. B. Herzog, 

000,140, 000,372 
Signalphone, automatic gravity, E. E. Salis- 
bury 606.108 

Skiascope, K. A. Mott 696,350 

Spraying device, C. E. Lanstrum 606,057 

Stage purposes, property quadruped for, A. 

Braatz 605.003 

Stand pipe. C. Gulland 605.025 

Starch and zein, obtaining, H. Wulkan 606,156 

Steam boiler, G. Raissle 000,070 

Steam boiler, C. Holly 006,240 

Steam engine, duplex steam pump or other 

duplex. C. C. Worthington 605,080 

Steam generating plants, heater and sepa- 
rator for. J. Angell 606,290 

Steam generator, H. P. J. Earnsbaw 606,165 

Steamer and inhaler, combined face, H. C. 

Karpenstein 696,342 

Stone grinding and polishing machine, I. N. 

Rogers 606, 195 

Storage apparatus, Piez & Beaumont 606,266 

St»vepiping, sheet metal, A. G. Soberer.... 606,086 
Surface for preventing slipping and resisting 

wear, T. P. Farmer 606,362 

Surgical dressing, H. P. Weidig 606,123 

Suspenders, M. Barnett 695,890 

Suspenders, S. W. Patterson 696,076 

Suspension clasp, M. Rubin 696,106 

Swing, C. A. Salzman 696,355 

Tank heater and feed cooker, 10. Paulson . . . . 695,943 
Telegraph poles, machine for shaping cross 

arms of, W. D. Neville 606,255 

{Continual, on page!2ti8) 




The Man and the Hour 
meet by the time of an 

Elgin Watch 

Punctuality's watch word is Elgin. 
Worn everywhere; sold everywhere; 
guaranteed by the world's greatest 
watch factory. Booklet mailed free. 

ELGIN NATIONAL WATCH CO., 
Elgin, Illinois. 



^S^t^S^I 



THIS INCUBATOR 
wisoamed Sure Hatch by a vote of thoacfL, 
who were usingit. Their Vtarsof service h v IliCsiT ~"l\ 
thousands of poultry raisers justifies ihe name. Anvlr"*' ' 

one caa run it, be-jause it runs itself. Any one can I 
own it, because the price is right. Incubator and re- I 
Suits guaranteed for ten yean. Catalog, fu Hot photo 
viewsanilpoultry information, »ent *ree. Address nearest orRc». 

Sure Hatch Incubator Co.Xlay Ceni?r,Neb., or Colurnbus.O. 




^OMNIGRAPHH 



For* 



too I 



ov more ilun illihe ibo« I* idded logeiher w le»m lelegriphy (lie 
flit OMNIGRAPH teicl.es you pcrtecrlv tn '"« Shonesi ..me it ■ loul cos 
TRANSMITTER, Key »rid So under. Complete. An E*P*n Opemor -lit 
.he nine Clrcul.r Free. THE OMNIGPAPH MFTj. CO- DtpL J3.39 CoHLandl SC Htw Vort. I 



MEMO RY TRA INING 

New Practical Sytem for Developing and Perfecting the 

Memory Discovered by an Indiana Student=Business 

Man. Is Rapidly Becoming the Wonder of 

Twentieth Century Progress. 



Needed by All, Possessed by So Few, a Good Reliable Memory 

Is the Key to Success. Anywhere, Everywhere the 

Person Having the Best Memory Rises to the Top. 



PARTICULARS FREE TO ALL WHO WRITE. 




D. F. Urbsvhrvs. 



For years the world has been waiting for someone to 
discover a system of memory training which might be 
of actual benefit. Not a theoretical method requiring 
months or years of bard study, but a pimple practical 
system which accomplishes tbe most in tbe least time. 
It has remained for Mr. D. F. Urbahns, a student busi- 
ness man of Fort Wayne, lnd., to bring out such a sys- 
tem. It is so easy that even a child cannot fail to under- 
stand, tt is so plain and attractive that one can hardly 
help becoming interested in it, and above all it is so in- 
tensely practical that it helpsone over tbe rough rocks 
of life to success, where without its aid absolute failure 
would be the result. Let the reader recall his or ber 
own experience; has there ever been a time in your 
life when you lo.st money by forgetting a set of figures' 
or abusiness appointment? Did you ever lose a friend 
by forgetting a name or face which you most wished to 
remember? Did your friends ever do you an injury by 
forgetting you when you should have been remembered? 



Did you ever forget anything which, remembered, would 
have been valuable to you in any way? These are 
questions worthy of careful thought, and when one 
stops to consider t.hata system is n»w being used which 
will overcome all these serious obstacles to success, 
what need is there to hesitate? Any bank, business 
bouse or minister of tbe Gospel in Fort Wayne will be 
glad to tell what they know of Mr. Urbahns. His in- 
tegrity and honesty of purpose is unquestioned. He is 
prepared to furnish plenty of evidence as to the value 
of his method among those who have used it, and it 
doesseem thatanyone who feels the need of a better 
memory cannot do a wiser thing than to investigate 
this new system thoroughly, coming as it does from a 
source entirely trustworthy. Simply send your name 
and address to Mr. D. F. Urbahns, 129 Bass Block, Fort 
Wayne. Indiana, and the full information and particu- 
lars will be forwarded to you free by return mail. 
Headers are requested to write without delay. 



248 



Scientific American 



April 5. 1902. 



TXE 



Khoted 



Kerosene Stove 

is a gas range for city or 
country homes, small, 
compact and powerful; 
burns without smoke, 
soot, or smell ; generates 
its own gas from kero- 
sene; economical in Hrst 
cost and maintenance. 
Prices from ¥8.75, up- 
wards. JSend for cata- 
logue. 



THE HYDROCARBON BURNER COMPANY, 
192 Fulton Street, New York City. 




THE ORIGINAL AND GENUINE 




Rubber Goods. Perfectly imi- 
tate linen. Are durable and 
keep white. They go to all 
parts of the Globe. Write for 
Catalog. We want Agents 
everywhere. M'f d only by 
Windsor Collar & Cuff Co., 
Windsor, Conn. 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 
light. 
IT throws the light straight 

ahead from 200 to 300 ft. 
IT burns kerosene, 

Send for bo')k ( free). 
R. E. DIETZ CO.. 60 Laight Street. New York. 
Mention this paper and get special discount. 
f'%^%/%' ESTABLISHED 1840.- 





HARDWARE 
SPECIALTIES 

Contract Manufacturers 

difficult Parts or 
Finished Articles 

UNION MFG. & SPECTALTY CO. 
ftOtt.nOH Gene»ee )Si., ISuffulo, X. Y. 



Search Lights, Electric iia.s Lighters, 
Automobile Lighters. 

Push the -*sBgfc,.-w-- —. 

" plate " or lev- 
er, it lights, 
For all uses 
where candles 
lamps, etc., are Electric SearchlightT^^ 

dangerous. $4 
by mail or express prepaid. Extra batteries, 35 cents 



NEW STANDAR[ 




sa 1 



Locomobile and iins Stove Lighter. 

Money makersf or bright people. Agents wanted. 

WIU. ROCHE, Inventor ami Sole Mir., 

42 Vesey Street, New York, N, Y. 




FOR LIGHT AND MEDIUM WORK 

this new 14 inch 

^_ B. F. BARNES 

Upright Drill is the best tool made. 
Substantial, well built, up to date. The 
driving power is strong and positive— the 
live-step cone gives wide rangeol speeds- 
will drill from 1/ lli-iiicli to %-iticu. llead- 
ng matter on request. 

B. F. BARNES COMPANY, Rockford, III. 



Howard Two and Four Cycle 

MARINE 

AND 

AUTOMOBILE 
MOTORS 

WritetorCat. 
Grant Ferris Co. 

Troy, N. y. 




A TRUSCOTT BOAT 

Simple, Safe, Reliable, Speedy. 




Built either cabined or open in sizes from 16 to 100 feet 
in length. For catalog giving full information write 

Trliscotl {Boat Mfg. Co., 

ST. JOSEPH, .llll:H. 



GERE GASOLINE. ENGINES 



SIMPIE5T BOAT EN6INC6 MAD£ 

CABIN— OPEN BOATS 

|i tN61NC CA5TJN65 BOAT fflAMC6 

_J_6tO n GERE YA tMT LV" u *NCHWJ{5. 

STAMPS GRAND RAPIDlMICrilGAN. 




SUBMERGED 

Electric. Portable, Fresh 
or Salt Water Propeller 



Appheii to any bnalui ainnment. 
Absolutely prartiral. Ndselew, 
0>if>rl t9S ami Safe. Nothing to 
get out of onleror explode. sts- 
chinery all being in propeller 
and rudder, sines room 111 boat. 
Easiest to operate, runs in very 
shallow water ; just: tile I hint; tor 
fishing anil hunting. We also 
make four types of motor genera- 
tors and three sizes of gasoline 
generators. Catalogue free. 



Submerged Electric 
Motor Co., Box 6, 
Menominee, Wisconsin 



Telephone RuliM'tiug ilevicx', \V. U. Wntklii*.. 
Telephone system, iiutontalic, Urnwniug A: 

Nnrsl rom 

Telephones, ele., H<l)llslahle suppnrl IHr, \T. 
K. BlodKi'lt 

Testing translucent substances by colors, in- 
strument fur, .1. I-'. (Jraae 

Thill eiHinlins, li. II. l'erimlil 

Threading tool, .1. K. Bailies 

Till Mini lead n.vlds, making, ('. S. Liiinax . . . 

Tipping lalile. Dniesluillt & Clark 

Tire construction, .1. C. Cele 

Tire cuttinj: lunld. Wheeler & Kleiner 

Tnliaeeii smoking device, A. I.elilalic 

Teeth, artificial. M. W. llollhiKsworth 

Tup, spinning, .1. .1. Ileiiness.v 

Tn.v, (I. II. James 

Tee engine. J. b\ ('neper 

Truce carrier, V. I larrell 

Tripnd, ciilliern. B. Forester 

Trellev, electric, t'. 10. Smith 

Tiiilliv wheel retainer, A. I). Barten 

Tirmcl. plastering, 1'. s. .Miller 

Tweezers, watchmaker's, I.'. A. Bassctt 

Typewriter, \V. Erwin . 

Typewriter. 'I'heinpsoii i\: Becker 

Typewriting iinichine, It. lienor 

Typewriting machine. I'clliel ifc (tain ielson . . 

Typewriting iinichine adding attachiueiit, A. 
I Inch 

Valve air cushion, .1. W. t'regar 

\'al vr, pistiei. A. Silencer 

Valve, safety. .1. 10. Ostllel- 

Valve, straight railway, S. .1. Kinder 

Vault, Initial, ('. A. Ried 

Vehicle In-iikc, J. It. Picking 

Vehicle lir.'lke, safety, B. II. Best 

Vehicle frame. P. II. White 

Vehicle, motor, F. A. Waldrnn 

Vehicle, motor, R. M. Hunter 

Vehicle running gear, motor. I'. K. Merit... 

Vehicle tops, means for raising or lowering, 
I). iOlwell 

Vehicle wheel, W. F. Musters 

Vending innchiiie. automatic, B. M. Davis... 

Vessel, automatically propelled multiple hull, 
.1. (Iraiiam 

View outfit, K. It. Whiting 

W 111(1111 hex, It. \V. I lensnn 

Wagon hralie, C. II. (lllttli 

Wall pi-otectiug device. Taylor & Tolmtin... 
Wai]i stop motion mechaiiisin, ('. I-\ Roper.. 
Washing machine. A. A. easier. .. .1106,001), 

Washing machine hearing, A. A. t'asler 

Water closet valve. A. G. .Ucxaluler 

Weather strip, F. 10. Allen 

Weatherstrip, B. F. Higgins 

W r ell drilling and pumping rigs, lift for, SI. 

B. McManus 

Wells, sand trap for artesian or driven, B. 

l'\ Smith 

Wheel. Sec Fifth Wheel. 

Wheel, C. L. Ilorack 

Wheel or pulley. .1. M. Dodge 

Windmill gear. C. S. Beggs 

Winding mechanism, T. P. Brown 

Windlass and capstan ami menus for driving 

same, .1. R. Andrews 

Window balance, !•'. W. G. Boettcher 

Window guard. It. Bruiting 

Wife liars by electrodepositiou. apparatus 

for the manufacture of compound. R. D. 

Sanders 

Wire cloth, reed for iooius for weaving. I'. 

S. Cable 

Wire fastener, I". S. Smith 

Wire grip, F. T. Page 

Wire rod straightening machine, lie I. aval ifc 

Chlsholm 

Wire weaving machine, W. W. McCallip. . . . 
Wort and yeast and aerating them, appara- 
tus for mixing, Wallerstein ifc Fremiti... 

Wrapping machine, A. Stearns 

Vain, etc., machine for oxidizing, J. W. 

pries 

Yoke, neck, J. J. M. Buitiette 
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FOR ALL USES, MADE AS R EQUIRi 

^ HARRINGTON & KING PERFORATING! 

ggs rJ.xrjvioist st. Chicago, ill, txs.a. 
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DESIGNS. 

Badge, O. Cohen 35,825 

Glass, stem, A. Pick 35,828 

Knife handle, C. F. Smith 35,2811, 35,827 



TRADE MARKS. 

Boer, ah', porter, and malt extract, lager, Du- 
luth Brewing & Malting Co 

Brewers' grains, dried. Farmers Feed Com- 
pany of New Jersey , 

Brushes, Florence Manufacturing Co 

Cabinets, tootli brush and powder, Nedo Com- 
pany 

Coats, Kaye ifc Einstein 

Cocks, valves, mid spiyots, compression, Win. 
S. Cooper Brass Works 

Liniment, Empire Liniment M'f g Co 

Malt extract, beer, ale, and porter, Dulnth 
Brewing ifc Malting Co 

Metal, certain named, Riverside Metal Com- 
pany 

Paint pimder, W. A. Hall 

Paper substitute, A. ltushnell 

Periodicals, Criterion Publication Co 

Phonographic language lesson reconls, Inter- 
national Textbook Co 

Potatoes, Irish and sweet, Eastern Shore of 
Virginia Produce Exchniige 

Red bone, marrow, and malt extract, Virol, 
Limited ,' 

Shoes, Richardson Shoe Co 

Suspenders, A. C. Knothe 

Tablets for certain named diseases, A. II. 
Robins 

Washing machines, E. Iluenefeld 

Water, spring. It. R. Hemingway 

Waters, drinking, Chemung Spring Water Co. 

Wood and composition, articles made of enam- 
eled, J. C. Dowel & Co 



37,978 



37,075 
37,989 



37,991 

37,98* 



37,995 
37,982 



37,994 
37,993 

37,984 
37,983 

37,985 



PAINT « PLEASES 

by its permanent beauty and wonderful 
durability, as well as its '"preserving" pro- 
perties On w»od or metal is 

Dixon's Silicd-Oraphite Paint 

Lasts four times as long as other paints 
and always looks well, as it never fades. 
Non-poisonous, no bad odor, causes no colic 
or cramps in workmen. Color cards free. 

JOSEPH DIXON CltlTCIKLE C-O. 
Jersey City, N. J, 

Z5/?e 

GROUT 




The fastest steam 
hill climhei in ttie 
wflrld. as proven in 
theNelaon Hill Con- 
test, beating the 
time of every 
American madema- 
chine Ask for cat- 

kalogueand circulars 
describing new lea- 
^jturesforlOtt. 
pF Every part made 
in our own factory. 

Orange, Mass. 



m^i 



Stainoff 

MliiiflP has superceded 

SOAP 

■ the instant removal from the skin of 
every description of grease, grime or stain 
caused by oils, inks, berries or 'dyes. 

Stahiotf is a new preparation, thoroughly 
antiseptic, peneetly harmless to ttie most 
delicate skin and is far superior to soaps or 
any alkaline preparations. 

It is put up like a shaving stick and is most 
convenient and economical. 

Sold by stationers, druggists and other 
dealers at 25c. A sample stick, enough for 
several weeks, will be mailed you for 10c., or 
in return for the card or business address of 
a retail dealer who is not handling Htnlnoff, 
together with 15c, we will send you a full- 
sized stick which will outlast 50c. worth of 
soap or any other preparation. 

THE 0. M. STEWARD MFG. CO., 

SOLE MANUFACTURERS, 

107 Chambers St., New York'Clty. 

FACTORY 

Chattanooga, Tenn. 



To Owners of 

Gas and Gasoline 

Engines, 

Automobiles, 

Launches, Etc. 

You can avoid use ot 
batteries and expense 
of their constant re- 
newals if you have in 
their place an 

AUTOSPARKER 

It win be attached to any machine, new nr n!rl. 
Write for descriptive booklet, containing testi- 
monials from well-known makers and owners 
of gan and gasoline 
launches, etc. 




PATENT FOR SALE 
ON ROYALTY. 

A Kettle that will not scald the 
band. A spring li«l prevents the 
escape of steam when refilling 
with cold water. Very simple. 
Sells on sigtit. Furnishes good 
talking points for the local 
merchant. 

A. P. «. BENNER, 

815CortlandtSt., 

West Hoboken, N. J. 



WIRELESS TELEGRAPHY.— SCIEN- 
l tific AMERICAN Supplement Nos. 1213, 1.'{'J7, 
1 .'i'JS and 1 .*{■.;!>. contain illustrated articles on this 
1 subject, by (i. Marconi. Additional illustrated articles 
i by otber authors are contained in Scientific Ameri- 
can Supplement Nos. 1 l!i4, 1131. 11T7, 1 1 !»-2, 
1:617, lt£lS] 1-19 and 1304. These papers con- 
I stitute a valuable treatise on wireless telegraphy. Price 
10 cents ©ach from this office, and all newsdealers. 




engines, automobiles. 



MOTSINGER DEVICE Mf( 
14 Slain St. Pendleton 



CO. Jt 
a, Ind. g 
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GAS ENGINE 
IGNITERS 

for Marine. Stationary and 
Automobile engines. Will 
Bavetlieir cost many times 
Over in one year. 

Write for circulars. 
The Carlisle & Finch Co., 

233E. ClifloM Ave., Cincinnati, O. 
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LABELS. 

'Ann Arbor Patent," for flour, Michigan Mill- 
ing Co 0,0:12 

'Boss," fur washing machines, C. IHetz 9,0-15 

'Celcr.v Champagne,'' fur a beverngc, Artesiiin 

Mfg. & Bottling Co !>,0:J5, »,0»6 

'400 Coffee," for coItVc, I. Newliii !l,0:U 

'Malted Toast," fur a food product, Lambert 

(Juod l-'ood Co 9,030 

'Mineral Dandruff Cure," for dandruff cure, IS. 

ifc W. Co !),04i 

"Nix-e Wont Tell," for a breath perfume, K. 

A. Utachvogel 9,038 

'Official Fire insurance Heeori] Watchman's 
Improved Time Detector," for dials and 
time directors, R. Kopp. 9,014 

'Red Trunk," for cigars, C. F. Springer 0,037 

'Sapphine Toilet Cream," for toilet cream, P. 

W. Peterson 9,039 

"Satin-Skin Cream," fur a cosmetic cream, A. 

F. Wood 9,040 

"Sh ami felt's Flavors," fin Havers, F. V. 

Khanafelt 9,033 

"Snow Queen." for Hour, Michigan -Milling Co. 9,031 

•The .lay Williams Rheumatic Plaster," for 

plasters, J. Williams 9,042 

"W. C. Ilughens Electric Fluid," for a medi- 
cine, W. C. Ilughens 9,043 



PRISTS. 

'The Boy tmd the Flying Bird," for a toy fly- 

inb bird, Lexington Toy Bird Co 478 



A printed cony of the specification and drawing 
of any patent in the foregoing list, or any putem 
in print issued since 1S63, will be furnished from 
(his othce for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co.. 361 Broadway, New 
York. 

Canadian patents may now uc obtained by the In 
mentors for any of the Inventions named in the for.- 
I going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New Xork. 




,-. Prire J14. r ).O0. 
g fur $H>.00 i 



29 YEARS SELLING DIRECT. 

We are the largest manufacturers of 
vehicles and harness in the world sell- 
ing to consumers, and we have, been do- 
ing business in this way for 29 years. 

WE HAVE NO AGENTS 

but ship anywhere for examination, 
guaranteeingsafedelivery. Youaro 
outnotihingif not satisfied. We mate 
195 styles of vehicles and 65 styles of 

harness. Our prices represent the 'No. 242. Buggy has rubber cov- 
cost of material and making, plus ered steps and % inch Kelly rub- 
one profit. Our large free catalogue ber tires. Price, 873.00. As fine 
shows complete line. Send for it. as sells for &0.00 more. 




Elkha rt Carria ge A Harness Manufacturing Co.. Elkhart, Ind. 
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Sent by mail if your dealer does not supply you 

Williams' Shaving Stick, - -25c. 

Yankee Shaving Soap, (,Round or Square), 10c. 

Luxury Shaving Tablet, - 25c. 

Swiss Violet Shaving Cream, ■ - 50c. 

Williams' Shaving Soap (Barbers'), 6 Round 

Cakes, i lb., 40c. Exquisite also for toilet. 

(Trial Size) Williams' Shaving Tablet for 2c. stamp 

" " " " Stick " lt)c. " 

"The only firm tn the world making a specialty 

of SHAVING Soaps 

THE J. B. W1LLIAHS CO., Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 




1 



The Deadly Faucet! 

From it conies the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 

The Berkefeld Filter 

the water will be thoroughly purified in 
passing through the cylinders of Infu- 
sorial Earth which retains every atom 
of solid matter. Kasy to clean. Yields a 
gallon of pure water in 4 minutes. 
KKltKfiFKLD FTI/FEB t'O., 4 Cedar St,, New York. 

IOTAYS' trial 



to responsible parties. 



Dhhlicator 
prints 100 cop- 
ies in black 
from one pen 

written original and 50 copies from typewriter. It takes 
an expert to tell the duplicates from the original. 
FELIX DAUS DUPLICATOR CO., 5 Hanover St., NewYork 



DAUS' TIP TOP 




ARTESIAN 



Wells, Oil and Gas Wells drilled 
by coiuracttoanydepth froai^O 
to 300(1 Feet. We also manufac- 
ture and furnish everything re- 
quired t* drill and complete 
same. PorLable Horse Power 
and Mounted Steam Drilling 
Machines fur 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WKLL ENGINEERING AN!) SUPPLY CO. 
136 LiBEitTY Street, new Yuuk. U. 8. A. 



ELEVATING -CONVEYING 

POWER TRANSMISSION MACH'Y 

GOAL WASHING MACHINERY 




Coal Mining Machines 

Electric Mine Locomotives 
POWER COAL DRILLS 
COAL HANDLING MACHINERY 




YOUR BANK ACCOUNT IS IN DANGER 



LINES LIKE THIS 



'NOT OVER TEN DOLLARS $10$] 



WHEN STAMPCO BY THE PROTECTO-RAPH, WILL CIVE YOU POSITIVE 
PROTECTION ttCAINST CHECK RAISERS WRITE TODAY FOR BOOKLETS.. 



G. W. TOOD &. CO.. MFRS. 



EXCHANGE ST.. ROCHESTER. N. Y. 



April 5, 1902. 



Scientific American 
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ROSE'S 

Complete Practical Machinist 

19th Edition. 

The Complete Practical Machinist : Utnbruciup loathe 
Work, Vice Work, Drills and Diilliim. Taps and Dies, 
hardening and Tempering, The Making and Use of 
Tools, Tool Grinding. Marking out Work, Mac bin r 
Tools, etc. »y Joshua Rose. M. K. Illustrated by 39r> 
eniiraviiiyrs, 19th edition, greatly enlarged, with new and 
valuable matter. 12mo, 504 pages. Price, &*2..>0. 
By mail, free of postage, to any address in the world. 

By the same author: 
Rose.— Mechanical Drawing Self-Taught. 330 il- 
lustrations. 8vo $4.M 

Rose.— The Slide- Valve Practically Explained. 

Illustrated. 12mo l.K) 

Rose. -Modern Steam-Engines. Illustrated by 453 

eiigravings. 4to. New ed. revised 6.00 

Rose— Steam Boilers. A Practical Treatise on 
Boiler Construction and Examination. 73 illus- 
trations. 8vo 2.50 

$W~ Eluborate lllu-Ara ted Circulars of tiie above Import- 
ant Hooka will be mailed to any one in any part of the 
world sending his address. 

tW~The above books sent by mail, free of postage, at the 
publication prices to any address in the world, 

[T*P* A caialoeue of books 9ti Steam awl the Steam-En- 
gi)ie, Mechmnics, Machinery, MaehiniHts* Work, Tool-Mak- 
ing, etc., sent by mail to any address. 

HENRY CAREY ISAIRD «fc CO., 

INJMTSTKIAL PUBLISHERS. BOoKSKl.LEUS & IMPORTERS 

810 Walnut St., Philadelphia Pa., I . S. A. 

ELECTRICAL ENGINEERI NG 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

We t P ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at vour hoinp fcy mail. 
Institute indorsed bv Tims. A. Edison an,! others. 
KI.KOIKH ALENOLNKKK INSTITUTE 
Dept. A, 340-343 W. SSd St. Now York. 

m# Aim W% A \M can ue increased more 
V 1 1 III W0 Jft W Q u ' ck 'y [> y lls than by any 
11 11 11 I 11 ■ one else if you wilt study 
■■ *#•#■» ■ m 1 ■ U1 some of your spare 
time. We'll help you learn what you need and give you 
the best books free to study from, while giving you a 

EARN MORE WHILE LEARNING 

Courses in Electrical, Mechanical, Steam and 
Civil Engineering, Drafting, Art, Architec- 
ture, Mining, M etiillurgy, HuNinens, Stenog- 
raphy, Joui'ualisin, Hook keeping, etc. 

Write forfree catalogue6, with full particulars. 
THE CONSOLIDATED SCHOOLS. 156 Filth Ave., N. Y. 

Complete und Aeeiiriite Information «•■■ all Siilijeet* of 
Interest to the Exporting JMiiiml'iicturer or Men-hunt. 

foreign Trade Requirements 

A Reference Volume Issued Annually (with quarterly 
supplements) giving thoroughly trustworthy informa- 
tion on the following important subjects : 

TRADE CONDITIONS OF THE WORLD. 

Conditions in each of the important commercial 

countries affecting the sale of every article of export, 

compiled from f be reporr.s of local representatives, also 

the future prospects of each market. 

COMMERCIAL LAWS. 

A digest of the important commercial laws of each 
country of direct interest to the manufacturer or ex- 
porting merchant. The>e laws cover the tiling »f claims 
and collection of debts, judgments, bankruptcy, opera- 
tions of foreign corporations, etc. 

CREDIT CUSTOMS. 

In this section are given, in detail, descriptions of the 
business methods prevailing in each country, with valu- 
able information regarding the important question of 
cash or credit sales. 

PATENT AND TRADE MARK LAWS. 

A comprehensive digest of the patent and trade mark 
laws of every country, treating especially of the urgent 
need for more trade mark treaties between foreign 
countries and the United States. 

TRAVELING SALESMEN. FOREIGN AGENCIES 
AND ADVERTISING ABROAD. 

Directions by expert authorities as to the best 
methods of conducting business in foreign markets. 

TRANSPORTATION FACILITIES. 

In this section will be found a complete description of 
the transportation facilities of every foreign country of 
commercial importance, including ocean routes, inland 
waterways and railroads. 

ENCYCLOPEDIA OF COMMERCIAL CITIES. 

(Jiving their location, population, principal industries, 
banks, boards »f trade, etc , iu detail. 

MISCELLANEOUS INFORMATION. 

In this section will be found such important and con- 
venient information as foreign' postal regulations, 
foreign moneys, and weights and measures, with tbe 
American equivalents, insurance, consular invoices, etc 

\V. WOODVT 1,1, E UOCKIIILL, Former Com- 
missioner to China, says: "In my opinion your book, 
' Foreign Trade Requirements, ' is absolutely invaluable 
to the manufacturer or merchant desiring information 
regarding foreign trade." 

SPECIAL REPORTS. 

While the regular publieationscover all the important 
Trade Conditions in every portion of the globe, the 
exporter who desires more detailed and specific infor- 
mation in regard to possibilities of business in any par- 
ticular country or locality, will be supplied with special 
reports in relation to his own line of trade by an agent 
resident in that country. These reports will be com- 
plete and exhaustive and will also contain a list of 
important merchants. 

KOKKH.N TKADK KEQ I" I BKMKNTS 

(including »ujij>leiiients) * I 5.00 
THE YEARLY SERVICE 

(including s|>eci;i! reports) $3ft.00 

LEWIS, SCRIRNER «fc CO., 

New York : 125 E. 'i3d Street. Chicago ; IM La Salle Street. 

Washington : 141* F Street, N. \V. Cincinnati : ;il Carew Building. 

London : 115 Strand, W. C. 
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On cAir 




"Perfection" AIR MATTRESSES 

(Trade Mark) 

In Camp On The Yacht Or At Home 

THE IDEAL BED OR COUCH 

Strictly hygienic— Non-absorbent — Odorless. 

A BOON TO THE INVALID— A LUXURY FOB THE WELL 

Light weight, and when deflated can be packed In small space. 

SEND FOR CATALOGUE AND PRICE LIST 

Mechanical Fabric Co., Providence, R. I. 




HINTS TO COUUKSPOXDENTS. 

Names and Address must accompany all letters or 
no attention will lit- paid thereto. This is for 
our informal ion ami not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should he 
repeated: correspondents will hear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

.tiuyers wishing to purchase any article not adver- 
tised in our columns will he furnished with 
addresses of houses manufacturing or currying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the otiice. Price It cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8576) C. F. C. asks: 1. Are lantern 
slides (which are printed by contact) more 
sensitive to the light than carbon velox '.' For 
instance, a plate that printed a good clear 
picture on carbon velox in If) seconds, being 
held 12 inches from a large size house lamp, 
would a lantern slide take longer or shorter 
time to print it V A. Lantern slide plates are 
always slow plates, much less sensitive than 
ordinary plates. A longer exposure is re- 
quired. '2. Have you a Supplement telling 
how to make lantern slides '.' A. We can send 
you •'Photo-Miniature Lantern Slides," price 
twenty-live cents, and Klmendorf's "How to 
Make and Color Lantern Slides," price $1 by 
mail. We can send you Supplement 488. 517, 
724. 1002, 1082, on slide making, for ten cents 
each. :i. Also, how to make a lantern slide 
camera for making slides from 4 x ~. negatives? 
A. SurrLEMKNr oS~> tells how to make a bel- 
lows for a camera to take 4 x f) negatives, and 
in Klmendorf's book t lie re is a chapter on 
working with a camera in slide making. 4. 
Is there a magic lantern made which takes 
standard slides and burns oil for the light": 
Is this done, and are the pictures clear when 
thrown on the screen 'i A. Yes. The pictures 
cannot be enlarged more than four feet in di- 
ameter witli oil lamps since the light becomes 
so faint by diffusing it over so large a screen. 

(8577) G. W. H. asks: How can I 
connect the wires on the carbon element of an 
open circuit, home-made battery which I have'.' 
I use sal ammoniac. They work fiDe for about 
two weeks, when I have to renew connections 
on tbe carbon. It seems the fluid rises within 
the carbon and corrodes the wire. Have tried 
paraffine and also rubber on the outside, but 
to no avail. Tbe carbons are arc-ligbt pen- 
cils, well up out of the fluid. A. Dip the tops 
of the clean and dry carbons into melted par- 
affine till they are saturated with tbe par- 
affine as far as the surface of tbe liquid, so 
that tbe sal ammoniac cannot climb through 
the carbon, nor over tbe outside of it. In sal 
ammoniac cells usually there is a thick head 
of composition on the upper end of the car- 
bon. 

(8578) H. S. asks: 1. Kindly inform 
me through your Notes and Queries how 1 
would lind the carrying capacity of bare cop- 
per bars. A. The carrying capacity of a con- 
ductor is rated so that it will not be heated 
above a certain temper at tire, usually about 
ISO deg. F. With hare copper radiating freely 
into the air this will allow 8,000 to 4,000 am- 
peres per square inch of cross section of bar. 
2. What causes one of the poles of a 110-volt 
I). C fan motor to hold the armature tight up 
against the pole, and how repair same? A 
Adjust the bearing so that the armature will 
turn freely. 

(8579) E. B. asks: l. I want to mag- 
netize an ordinary twist drill, making a mag- 
net of it. Will I have to draw the temper of 
the drill first, or can I make a magnet of it as 
it is V A. The cutting end is already hard 
enough for your purpose. Heat the other end 
to redness and plunge into water, then mag- 
netize. 2. How many amperes of current will 
it take to magnetize it by means of a coil 
of (J or S layers of No. IS silk -covered wire, 
tbe current being 110 volts V A. You must be 
governed by the heating of your coil. Fse only 
so much current as will not heat the coil so 
that t he insulation burns. That would destroy 
the coil. 'A. In making a permanent magnet 
of tool steel, shall I first soften the steel before 
magnetizing it. or should it be hardened at the 
ends'.' A. Harden the bar at the ends glass 
hard. 

(8580) H. N. B. asks: 1. Can the 

simple induction coil described iu " lOx peri- 
mental Science" be used to transmit messages 
by wireless telegraphy V If so, how far would 
it be possible to transmit messages by same'.' 
A. Yes : perhaps a mile. 2. Is it necessary 
to have the air exhausted from a coherer, for 
short distances 'i A. No. 3. What is the 
smallest spark which will transmit messages 
about six hundred feet, and how high a pole 
would be needed? A. We do not know. Per- 
haps a quarter inch. A pole is not required. 
Plates such as Hertz employed will transmit 
farther than that. If you wish to use a pole, 
put one up a rod or so high. 



American Success Series 




Hon. ASBURY FRANCIS LEVER 
tbe youngest member of Congress, was former] • secre- 
tary and typewriter for his predecessor 
from South Carolina 



" Improvement the order of the age " 

Highest typewriting possibilities 
available only to users of the great 
Success, 

The Smith Premier 
Typewriter 




American Success Series in Book Form 

At the end of this year, the Smith Premier Type- 
writer Company will publish a handsome booklet 
containing pictures and brief biographies of twelve 
successful Americans who have profited by their use of 
stenography or typewriting. These books will be 
mailed free only to persons who send us their names 
and addresses, with request for same. 



The Smith Premier Typewriter Co. 



Syracuse 
N.Y., V. S.A. 




with an or. 
dinarypen; no press; 
simply by using our 

of work I Pen-Carbon Letter Book 

: 'J't' li - I Address Dept. 1. 

'"" l | Pen-Carbon Manifold Co., 

Write to-dav. 145-7-9 Centre St., New York 



FREE 




,$10.00 WORTH OFFUNFOR10C. 

send first-class « piiar-uus and full 'HreciioDS lire at 

ilBhiogE»lf Dollar irick.2PackBOfTml<CardB.Great 

f /jBook Art of Basic and o»rlirne illustrated EtOpuKeCat. 

-dialogue oftnoks, rjoveltiea. playa. books, etc. ,all forlOc, 

'postpaid. VERNELO&C0. 281! MicbigftnAve.Cbic*RD. in. 



EARN BICYCLE 

distributing lOOOcatalogs for us in your 
town. Agents can make money fast on 
our wonderful 1902 otters. 

1902 Models, $9 to $15 

1900 & r 0l Models, high grade, $7 to $11 
BOO Second-hand Wheels 

all makes and models, good as new, 
$3 to S>8. Grea t Factory Clearing Sale 
at half laetory cost. 

We SHIP OH APPROVAL and 
lO DA YS TRIAL to anyone in U.S. 
or Canada without n cent in advance. 

Write at once for net prices and special 
offer to agents. TireB, equipment and 
sundries, all kinds, half regular prices. 

MEAD CYCLE CO. SSioo.m. 



WUNION 



'CATALOGUE FRlE. 

iJkOARK S» CHICAGO 



P. 



GET THE CEN UIWE 

crHcruREPivooi 



Fl 



PNEUMATIC bicycle; tirbs^ 

' SAVE MONEY /VNI> TROUBLE ,' 

J NAILS.TACKS AND GLASS WILL NOT LET THE AIR OUT! 

\ BESURET1RE ISBnANOEDWITHANAlUGATORINRED OTHERS NOT GENUINE i 
' -••— ,../N0 OTHER TIPP PUNCTUREPROcr,' 



NOW $4* 

ONLY 1— PE« PUR 

,ro*o»-r»r«*r quick, £XP/f£SS , 

^PREPAID V. -il* CASH AitOHfANitS ORDIU 0.\ir | 

IHATtON ANVWHERE.NO DEPOSIT REQUIRED J 

\ THE VIM COMPANY, Sft& rtig CHICAGO \ 

Mention Scientific American. 




PRICE W'M 

' THIS OFFER 18 WITHOUT 
, PARALLEL AHD IS LIMITED 

' WIUSENO.COO,SUBJECTTO EXAM' 
! MADE IN AUSIZES-CATAIOGUE FREE 



EDSONS SYSTEM 

CESSPOOL matter. Imnller Coi 




. 01 KIISON MAMFACTI KIX« 

138 Cmiimerclitl Street, " Hooton, 3 



tor the OIMHiLKSS re- 
movsl of VAULT anil 
ip I etc Outfit* for Private 
Estates, Hotels 
and Institutions. 

The I . S. 

Military 

Government 

abroad and many 

cities in the U. S. 

use our outfits. 

Send for Catalog 

K3. 



CO 



', r. s. a. 



SYNCHRONOURAPH.— A NEW METH- 

od of rapidly transmitting- intelligence by the alternat- 
inc cum nt. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scien- 
tific A.mkkican Suri'i.KMKNTS 1114 and 1115. 
Price It) cents each. For sale hy Munn & Co. and all 
newsdealers. Send fornew catalogue. 




I Pay The Freights ^9^ 

Will ship V, <>. IX to anv station in Uio L'niteil States for ^4*^ "^^ ^^ 

The "WILLARD STEEL RANGE" 

Has 6 8- in. lids, oven 17x12x21, 15 gallon reservoir, largo warming closet, duplex 
grate, burns wood or coal, weiglis 400 lbs., titled throughout with asbestos. 
GUAKANTERI) TO I1F AS 1IE1MIESENTKI). Write for free descriptive 
circulars and testimonials irom parties in your section who are using one. 

WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

AGENTS WANTED TO SELL FOR CASH OR ON CREDIT, 



D L HOLPEN 
REAL ESTATE TRUST BLDG PHILA, PA. 

Regea'S ice machines 

SEE FIRST PAqE SCItNTrFIC AMERICAN SEPT. Z. 1*99 



MATCH FACTORY MACHINERY. W. E. 

Williams. Mf f., 1101 Monnclnock Block, Cbicaso, U. S. A. 



m® 




El GHT 

OLLARS 

AND NINETY-FIVE CENTS 

Buys the eelebrnted, hlirh jrriide, 
new 1908 Mode! EDGEMERE BICYCLE, 

ao. inch wheel, any height frame, high grade equipment, 
including hl$h grade guaranteed pneumatic tires, adjustable 
handle bars, floe leather eovered grips, pariiled snddle, line ball 
bearing pedals, nleLel trlmmln-.-h, beautiful!; finished through- 
out, any color enamel. StronpeHt guarantee. 
510.95 f or the celebrated 1902 Kenwood llicycle. 
SI 2. 7 5 for the celebrated 1902 Elgin M-xt ort'lelnQuet-nftliMcle. 
$15.75 for lh* highest grade 19«2 hirirle made our three ere wd 
nickel joint. Napoleon or Josephine, complete with the 
very finest equipment, including M organ A- Wright highest 
grade pneumatic tires, a regular #f>0.00 bieyele. 

m DAYS FRFF TRIM on an ? hU-yele ordered. 
UHlO mCC inlftL Korthe m o»tWonderr U lbIc)cle 

Offer e»er heard of, write for air free 1902 Bieyele Catalogue. 

""*- SEARS, ROEBUCK & CO., CHICAGO. 



Coasts on 
Balls. 

Write for 
Circular 
Box X. 



TYPE WHEELS. MODELS R. EXPERIMENTAL WORK .6KAU HWCMIBEW 
NOVELTIES 6. ETC. NEW 70 R |j STEWGIL WORKS 100 NASSAU ST N.V. 



Mnnn? * EXPERIMENTAL work. 

IiIULU-lO Inventions developed- Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York. 



CASH 



For your Keal Estate. Send description 
and lowest price. No humbug Buyers 
wanted. C. J. CXAL'SSEN, 

Clinton. Ia. 



ICE 



MACHINES, ( orliN* Engines, Brewers' 
and Bottlers' Machinery. THE VILTER 
MFG. CO.. SM Clinton Street. Milwaukee Wis. 



MODEL 



AND FX PERI MENTAL WORK. 

An engineering department and a thor- 
oughly equipped laboratory at your ser- 
vice. Lawrence .1 . Zimmerman, Electrical and 
Mechanical Engineer. 100-110 Centre Street, New York. 



FREE 



WM 



Catalogue of Architectural. Scientific 
and Technical Books. 
Prospectus for W02, for "Architects' and 
Builders' Magazine," monthly $2 a year. 
T. COMSTOCK. Pub.. 23 Warren St., New York. 



P,nmortt Rnnl/c How to Use Portland Cement 
Ueilieill DUUHb. Mc; Monier,Cement&Steel,50c 
Cement and Engineering News, 162 La Salle St., Chicago 

oaster Brake. Booklet 
_ any hub. Anyone can apply it. 
"anfleld BrakeCo.,Corning,N.Y. 



<t 1 nt\ Canfleld C 

T\Jt II Fl ' ee - IT s an 
4> U . U \J Address Canf 



INVENTORS Sell your patented articles through 
Mail-Order trade. Let us tell you how. Particulars 
free. Central Supply Co., Kansas City, Mo. 




Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 



THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 
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Scientific American. 



April 5, 1902. 




AMD 

INSURANCE 
A0ATNSTL0S5 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS -OF- LIFE 

AMD 

injury 

TO- PERSONS 
CAUSED-BV 



STEVlBOHTR-EXPLOSIOriS 

J/vALLBN'HESlDINT V-B'RUNKLDI-VlCEPRESlDEm' 
5 J.B.PlERCE-5ECRiTARr P-B-AlLEN • 25V1CEPRE31DCNT i 
IIL.BBRA1 NERD. TREAS. LF.MlDDLEBROOKASSTSECtl l 



BVILT FOR v ^ 
PERMANENT VSE 

and, while heinu the raost simple in construction, it is 

at the same time 
the raost durable. 
The 

WINTON 
MOTOR 
CARRIAGE 

in design, make 
and tin is b , in 
speed, safety and 
economy of work- 
ing is the most re- 
liable machine on the market. Cost about % cent a mile 
to run. Hydro-Carbon System. 
THE WINTON ftlOTOlft CARRIAGE CO,, 

48U Belden street. Cleveland, Ohio, U. S. A. 
Branches in New York. Chicusro, Boston, Philadelphia. 




PRICE $1 ,200. 



The Haynes Apperson Automobile 

RESISTS COUNT 

Two Machines 

entered. 

Two Muclitnci* 
received first certi- 
ficate. 
Two Machines 

make higher aver- 
age than any niher 
machines made 111 
America, — our re- 
cord in New Yurk 
and Buffalo I'lidur- 
auce test. 

Kirnt Prize Long Island endurance test IOO miles without II 
fttop. 

First I'rlzeCup Five-Mile speed contest. Fort Erie track, Buffa]o,N.Y. 
Flr«t I*rize Cup Ten-Mile speed contest. Point (irasse track, Detroit, 
Mich. 

Every machine we have ever entered in anv contest haa won first place. 
No failure mars nur record. We believe this w not true • !' any other 
make in the world. Writ* for catalogue- 

THE HAYNES-APPERSON CO., Kokomo, Intl., U.S.A. 




The Waterless Knouobile. 



A Business, Pleasure 



nil Touring Car combined, 

rlJll'K?>— Grooved pins and 
,ir system for cooling the en- 
giue. Folding front seat, facing for- 
ward for extra passengers Kntire 
for carrying purposes 
Two hundred miles 
on one supply of 
gasolene. Very sate, 
due to its simple 
control, two foot 
brakes and one dou- 
ble acting hand 
brake. Extremely 
OSS? riding, due to 
its long flexible side 
springs with swiv- 
eled ends. A great hill climber and very speedy, due to 
its powerful eight horse power engine. An ideal Doc- 
tor's vehicle. Price S 1 ,000. With top $1, 100. 
KNOX AUTOMOBILE CO., - - - Springfield, Mass. 
New York Agency: F. H Fowler, 13U W.38tta Street. 
Chicago Agency 




ft. M. Davis, 3Gfi Wateaeb Avenue. 



OUR CARRIAGES 
EXCEL IN 




STRENGTH, 
FINISH 

Ease of Handling, Reliability 
and Running Qualities. Impos- 
sible to tell all abouttbera here. 
Write us for catalogue. In- 
quiries cheerfully an- 
swered. Desirable 
agents wanted. 

THE CONRAD 
MOTOR CARRIAGE 
COMPANY, 

1417 Niagara St., 

BUFFALO, N. Y. 



FI8K TIRES 



FOK AUTOMOBILES 
BICYCLES aj.b 
CARRIAGES 

FISK RUBBER COMPANY, CHICOPEE FALLS, MASS. 

Write for information. 



^» 




PRICE $700. 

Light, strong, safe and durable, above all easy to ope- 
rate. Has no complicated devices. About everything 
imaginable has been said in commendation of its style 
and beauty. Get our catalog. 

SPAULD1NG AUTOMOBILE & MOTOR CO., Buffalo, N. Y. 



RlWER AIR PUMP*. 

1 U AMRESS..„ M ALT-BY ■ 







GEO. B. CARPENTER & CO., 

Established 184(1. 

STABLE TENTS, with or without walls. 

CONTRACTORS' TENTS, 

WATERPROOF BA05 and OILED CLOTHING. 

Our Kiihki Tent* and Covers are used by the 

Government in preference to all others. They are 

waterproof, mitdewproof and rotproof. We also 

make the well-known '* Yankee" Teut Cot. 

Send 6 cents in stamps for our new 88-T>age catalog, illintratine and quoting every style of tent made. 
Better goods and lower prices taan offered by any other maker. 

200-208 SOUTH WATER STREET, CHICAGO, ILL. 




Crestmobile 



PRICE $550 

Simple and Comfortable. 

CREST MFG. CO. 

Cambridge, Mass. 



HAVE You a Buffalo ? 

If you wheel at all and bave not yet tried this machine 
there is a treat yet coming to you. It is a combination 
of grace, beauty and strength, and is an ideal mount for 
either sex. Perfect 
finish and accurate 
constructi on. Built 
upon the most mod- 
ern and approved 
lines. Look atevery 
other machine on 
the market. Inves- 
tigate their claimed 
merits and their 
cost. Then compare 
any or all of them with tbe 

BUFFALO KING SPECIALS 

which are known as the "Kingsand Queens of Bicycles." 
Gentleman's or Lady's wbeel $33. 

THE WM. HENGERER CO., • - - BUFFALO, N. Y. 




FACTS a.bout "THE FORSYTH" 

A simple, strong and perfect working "Coaster Brake." 
Parts reaaily adjusted Without rt moving wheel from 
frame. No friction, 
no backlash. Under 
absolute control at 
all times. Erake is 
self- releasing and 
will not wedge. All 
the good points of 
other brakes and 
none of their objec- 
tionable features. 
Buffalo, N. V. 




FORSYTH MFG. CO., 



THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.— By G. M. Hammond, M.I). A val- 
uable and interesting paper in whicb the subject is ex- 
haustively treated from the following standpoints: 1. 
Thp use of the cycle by persons In health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
Amkkicax Supplement, No. I 00 2. Price 10 cents. 
To be had at this office and from all newsdealers. 



WE HELP 

Manufac- 
turer of 
Electrical, 
Mechani- 
cal and 
Scientific 
Apparatus 
FREDERICK 
«l« William 



Inventors. 





SHAVE YOURSELF AND SAVE MONEY. 

TKSTIMONIALS FIEOM MANY I SlltS. 

Onr little device makes shaving a pleasure. By a simple 
method of preparing tne water for the lather, we overcome 
all tbe tortures of shaving and give you 

A RAZOR WITH THE FINEST CUTTING EDGE. 

Your razor's edge has microscopic teeth the sharpness of 
which our apparatus preserves and augments. Send stamp 
for free folder with particulars. A unique and very useful 
article, saving much time, and especially prized by those 
who shave themselves. 
F" H. FOWLER & CO., Bridgeport, Conn., U.S.A. 




CHARTER ENGINE 

Any Place 
by Any One 
for Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters. Engines and Pumps. 
FVK l. — Gasoline, Gas, Distillate. 
Send for Illustrate* Catalogue and Testi- 
monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING, ILL. 




>a.ve I our 



Energy 



in up-grade wheeling. Let the motor do the hard work 
and do it well, quickly and satisfactorily. Experts say 
that the 

HOLLEY 
Motor Bicycle 
is superior tc any 
yet constructed. It 
is made with the 
greatest care from 
the very best of 
materials by skilled 
workmen under the 
superintendence of 
those who have made motor cycles a study. 

HOLLEY .MOTOR CO.. BRADFORD. PA, 





Mil CHBESLY&oj 



NEW ENGLAND WATCHES 

have a world-wide reputation 
and are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application. 

THE NEW ENGLAND WATCH CO. 

37 Maiden Lane, 137 Wabash Ave., 

New York Chicago. 

Spreckels Building, San Francisco. 




2d Hand Automobiles 

PARTS AND SUPPLIES 

Send Stamp for Catalogue 

A. L.. DYKE, 

St. Louis, Mo. 



N?1I clintonst brooklyn:nv 




PATENT AERIAL 



WIRE ROPE TRAMWAY* 



^HERCULES 

VVIR.E.ROPE- 

■;... .; 



For Transportation of Ore, Coal. Dirt, Timber, etc. 

r ' (Trade Mark Registered.) 

Perfect Grip Clip. Absolutely Safe. Loads Automatically. Unloads Automatically. 
Operated by One Man. Cost of Maintenance Low. Capacity Largest Obtainable. 

A. LESCHEN & SONS ROPE COMPANY, hVSWSZ'&B&VSo. 

(92 Centre Street, New York City, N. Y. 
Branch Offices, <137 E. Lake Street. Chicago, 111. 

(85 Fremont Street, San Fraucisco, Cal. 



THE NEW IS K 1ST OK i'OIJIVl lilt 




Registers an accurate account of work.done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Sim pie, accurate, durable. Spe- 
cia counters to order. J^" Send for circular. 

C. J. ROOT, Bristol, Conn.. IJ. S. A. 



BRENNAN GASOLINE MOTORS 

Of the highest efficiency and latest approved pattern. 
They are safe, sure, 
smooth running and 
quick to start. En 
sure economy of fuel 
and are free from vi- 
bration. Built on the 
four-cycle principle 
and have great dura- 
bility. In two distinct 
types— horizontal for 

automobiles, vertical for automobiles and boats. 

BRENNAN MFG. CO., Syracuse, N.Y., U.S.A. 




Paiton's 
Sun Proof 
K Paints^ 



Protect from sun and , 
weather; keep the house 
sound and glossy for years ; 
—guaranteed to wear well 
for5 years. Advice on any ; 
paint problem free— baofc ■ 
of paint knowledge free. ; 

PATTON PAINT COMPANY , 
227 LakeSt. Milwaukee, Wis. ; 



All varieties at lowest prices. Best Railroad 
Track and Wagon or stock Scales made. 
AIbo 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Liscs Free. Chicago maij; Co.. Chicago, III. 




THE FRANKLIN DYNAMO 

50 Watts, 10 Volts. 5 Amperes 

3,000 to 4.000 revolutions. Sets of mate- 
rials, finished parts, complete machines. 
For amateur construction— very efficient. 
Will drive a dental engine, sewing ma- 
chine or small lathe; run as a generator, 
will furnish current for six 6-candle 
lamps. Parts, *3.5t, $6.10, *8.5Q. Com- 
plete, #12.50. Write for circular 9. 

Parsell & Weed. 129-131 W. 31st St., N.Y. 




-GASMOBILE- 

STANHOPE. SPECIAL. SURREY and T0NNEAU BODIES. 

9, 12 and 25 H. P. SPEEDS, 25, 30 and 40 MILES. 

HIGHEST FINISH. BEST WORKMANSHIP. 



■IMMEDIATE DELIVERIES- 



AUTOMOBILE COMPANY OF AMERICA 

Ma.rior\, Jersey City. New Jersey 



roR m hcr 




OF BRAINS 



WARS 



-MADE AT KEY %VEST>- 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

C0RTEZ CIGAR CO., KEY WEST. 



Columbian Spirit. 

TRADE MARK. 

A Chemically Pure Methyl Alcohol. Price in bbls. 
and Va hols.. $1 50 per gallon. Columbian Spirit cannot 
betaken internally, but for manufacturing purposes is 
the equal of alcohol. It is a water white spirit testing 
99 per cent, of pleasant odor und free from impurities. 

MANHATTAN SPIRIT CO- 
Sole MamitacturerH, BUFFALO, N. Y. 




Hertford Typewriters made with either single 
or double keyboard. Price $65.00. Catalogue 
on application. 

HARTFORD TYPEWRITER CO., 

478 Capital Ave.. Hartford, Conn., IT. S. A. 



Cbe typewriter exchange 

m Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St.. BOSTON 
81 7 Wyandotte St.. 

KANSAS CITY, M0. 
209 North 9th St.. 

ST. LOUIS, M0. 
432 Diamond St.. 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE, MD. 
536 California St.. 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% ou Typewriters of all makes. Sent for Catalogue. 




STEWARD'S WONDER 



The Exponent of Highest Art In 

ACETYLENE BURNERS KStt 

STATE LINE MFG CO., Chattannopa, Term., U. S. A. 
307CliambersSt.. New York. 



The New Model 

DENSMORES 

Take Advanced Ground 




TYPEWRITERS 

Absolutely New MAM MATT AX at mucb less than 
manufacturers prices. Second-hand, all makes. Send 
'or Catalogue. 

r". S. WEBSTER CO.. 333 CoriPress St.. Boston. Mass. 




REMINGTON 

Typewriter 

is the universal saver. 

It is a time saver, a labor saver, 
a trouble saver, an expense saver, 
and a business builder. 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York 



I FSS OP'S ST.EEL th b V/t ry 

U«- FOR TOOLS. SAWS ETC. 

W» JESSQPA SONS L9 91 JOHN St N£WiYOR» 



